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administrators and teachers of industrial arts in the elementary and 
£?tcondary schools of Mississippi, chapter 1 discusses the philosophy 
dtid goals of arts education and defines terms used in the guide. 
Chapter 2 gives specific information pertaining to organizing and 
administering an industrial arts program. Emphasis is placed on 
desired qualifications for industrial arts teachers, inservice 
training for staff improvement, community involvement, suggested 
course sequences and objectives, student clubs, and budgeting and 
purchasing. Suggestions to the school administrator for planning an 
industrial arts program are discussed in chapter 3 in terms of 
mandated standards and codes. Chapter 4 covers suggested laboratory 
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(industrial crafts, the multifield concept, major-field concept, and 
mechanical drawing) are presented in chapter 5. chapter 6 provides an 
introduction to modern industrial procedures by way of a student run 
corporate organization. A unit rotation chart, diagrams of an 
industrial arts multifield laboratory and class project storage 
rooms, a tools and equipment list. State assistance services, 
suggested forms and plans for a voodvorking project are appended. 
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FOREWORD 



This bulletin has hccn prepared as a guide for school administrators 
and teaehers ol industrial arts in the elementary and seeondary schiK>ls of 
Mississippi. It is the third revision ol this Mississippi Sehool Bulletin, the 
a*cond revision having been made in 1966. 

Industrial arts is universally recognized by leaders in education as a 
subject that is beneticial to all students. It has the responsibility ot teaehing 
the basic concepts ot industr> and technology lo all students and aiding 
ihem in the discovery, development, and reali/ation of their capabilities. 

Industrial arts is activity oriented, using materials, tools, processes, 
and energies of industrx to aid students in \ocational, technical, proles- 
sional, and consumer development. As such, it is able to reinforce, enrich, 
and m;ikc relevant much that isabstract by in\ otving the student in real and 
meaningful experiences. 

I hc l egislature, in its regular session in 1964, through House Kill \o. 
112, giive the director of vocational and technical education the responsi- 
bility tor the administration and supervision of industrial arts in public 
schools of Mississippi. The 1972 amendments to the N6K Vocatic;nal Act 
als4> specified tha' industrial arts was part of the total program of voca- 
tionaf education. 

I his bulletin is being released through the Vocational and lechnical 
Division of the State l)ep;Mtmcnt of I ducation. We trust that it will be 
helpful in the improvement of present programs and as a guide for the ini- 
tiation of neu programs in the scho4)l systems of our state. 



H. .lOHNSION 
State Superintendent of I ducation 



INTRODUCTORY STATEMENT 



With the eve; increasing need tor more and expanded progranw ol in- 
dustrial arts in our public schwl systems, the Vocational Division ol the 
State Department of Education has revised Mississippi School Bulletin 
Number 147 and is distributing it to the public schools ol" the State. 

1 he United States Congress, in the Educational Amendments ot 1972 
(P.L. 92-318). changed the definition of Vocational Education to include 
industrial arts in the Vocational Education Act of 1963 (P.L. 88-210) and 
amendments. 

Industrial arts education encompasses those educational programs 
which pertain to the body of rcbtcd subject matter organized for the de- 
velopment of understanding about the technical, consumer, occupational, 
recreational, organizational, managerial, social, historical, and cultural as- 
pects of industry and technology. This includes learning experiences in- 
volving activities such as experimenting; designing; conntructing; evaluat- 
ing; and using tools, machines, m;Uerials. and prtKCsses which provide op- 
portunities for creatix ity and problem siilving. 

Industrial arts provid.-s unique experiences that further the discovery 
aitd development of each student's career potentials, technical abilities, 
judgment, self-reliance, and resourcefulness to succeed in the world of 
work. 

It is hoped that school official-, will use this publication in planning 
and developing programs of industrial arts to meet the needs of students in 
their school districts. 

T. V. MAJURE, DIRECTOR 
Division of Vocational and Technical Education 
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I hiji bulletin \s an aiicmpi lo ufxialc industrial arts philosophy, con- 
tent and methodology tor current or tuture practice in Mississippi. It is a 
blend of* traditional programs involving UiH)ds. metals, drawing, etc.* and 
contemp<irar> programs, such as conslruction, manufacturing, trans- 
portation and communication. 

The great value ot industrial arts in the present day scheme ol educa- 
tion is univers;illy recognized. I hrough the years, ;i grew to be a phase of 
general education designed to develop cenain habiis, attitudes, and abili- 
lies desirable lor all citizens. The old Kussian plan ot too! instruction, the 
<iernun idea ol manual training, the Swedish Slo\d System, and the old 
manual training peritvd in America were all marks ol progress in de\ elop- 
ing the industrial arts ol tinJay. 

Manual training died because ol jt^ narrowness ot scope and objec- 
tive, and because it concerned itscH t(>o generously with tool skills and 
m;inipulative hiibits. forgetting such important tactorsasconsumer values, 
indixidual dirferences, related technical inlormation, and guidance in- 
lorniatiim. The next phase was called manual arts. This movement 
migrated to America from Lngland and was an outgrowth o( the revolt 
against factor) -produced items which were poorly designed w iih little or no 
aesthetic value. 

Industrial arts as we know it today came into existence about I9<)5 
when a need was recognized lor the inclusion 4if technical and related 
inlorniiition to supplement the skills being taught in the school labora- 
tories and drafting rooms. Industrial arts, therefore, is the study of the 
materials. itk>ls. prtHressts. and products ol industry and their impact on 
our technolt»gical society. I ducatiomilh . h is basic to students' needs and 
should be included in the sdnn>l program iii e\er\ b<n and girt. Industrial 
arts provides ;in area of instruction which is ;jn integral part of a well- 
rounded, comprehensixe educational program. Through laboratory acti- 
xities, it pri^ides lilelike experiences whieh are consistent with the en- 
\ironment of the student. I his docs not imply, however, that industrial arts 
h\s as its objective the teaching of any indepth and specific vocation, but 
rather tlwt it is a broad. Kisie e\plorat4M> program whieh has prevoca- 
tfoiiitt \ahics. 
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Industrial arts has goals uhkh aiv progreswvcly more iatensivc and 
are cumulative in their cffeei as the student advance* in experience and 
matufily Through such a program the student: 

J. Ha* the opportunity to explore several fields or phases in in- 
dustry, such as electricity-electronics, drawing and planning. 
wtHHls. mctak power mechanics, industrial procedures, prob- 
lem solving, personnel management, cnvironnwntal control, etc. 
He is able to formulate some idea of his aptitudes and his short- 
comings, as well as his likes and dislikes, as u result of such 
exploratory experiences. He should develop a better under- 
standing and appreciation of the world of work, as well as gain 
some insight as to how he may succeed in the highly industrial and 
technical sticicty. 

2. (iains a vast amount of consumer knowledge to help him make 
wise decisions in the selection, use. and care of mc 'ufactured 
items. 

y fc'nbrgcs his insight into some of the requirements of various 
iKcupations the physical requirements, educational require- 
ments, remunerative values - and is afforded the opportunity to 
be of service to his fellow man. All of this adds to a knowledge of 
making wise decisions concerning educational and occupational 
choices. 

4, Urows in hisattitudc tow;ird the importance of safety asit relates 
to industrial life, the school laboratory, home life, and all aspects 
of daily living. 

5, Enhances his creative ability and learns the value of careful plan- 
ning and the advantages to he gained by well-formulated, 
organized procedure, 

formulates good work habits. He learns to proceed in an orderly 
manner and to follow through to the successful completion of the 
task. 

7 I>cvctops worthwhile leisure time activities. This becomes in- 
creasingly important as people have more and more leisure time. 



Induftrial Arti Goats 

The goals of industrial arts arc formulated upon sound educational 
philtisophy. When based upt^n this premise, the gt>als serve a three-fold 
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purpMC to ciUblUhing objective* to be attained, guides for the ielcctioo of 
subject matter, and lUridiinis for evaluation of the progiam. The follow- 
ing goab are considered to be comprehensive for industrial arts and not the 
spcciffti; objectives for a particular course* 

Goali 

To provide a sound program of industrial arti, ckar and realistic goals 
arc essential The goals of industrial arts education are to: 

1, Develop in each student an insight and understanding of in- 
dustry ami its place in uur culture. 

2, Di«covcr ami develop ulents, attitudes, interests, and individual 
potentials related to the industrial-technical field* 

3, Devclopskillsin the proper use of tools, machines, and processes, 

4, Develop problem-solving and creative abilities involving the ma- 
terials, processes, and products of industry. 

5, Provide students with an opportunity to make other school sub- 
jects relevant. 

6, I>cvclop an understanding of career opportunities and re- 
quirements. 

7, Develop desirable personal-social traits, 

8, Provide safety education. 

9, ITcvelop consumer knowledge. 

10, Develop worthwhile leisure time activities. 

11, Develop a senrf of ecological responsibility. 

During the past two decades Mississippi has enjoyed a period of un- 
precedented industrial development, and indications arc that this will con- 
tinue. One of the very important contributions public education can make 
to the industrial growth of the state is to develop an **industrial con«:ious- 
ness** within its youiig people. This understanding and appreciation of in- 
dustry is basic to the attitudes necessary for the establishment and growth 
of industry in any community. Industrial arts is that segment of the overall 
general education program designed to accomplish this purpose. 



it should be rcali/cd that the elcmentar>' and junior high schwt 
preticnt the idc!at place in which to begin bying the Ibundation forthestu- 
dertt\ life work by providing broad exploratoiy experiences, tactual 
inlormation. basic tool techniques, and cKCupational inlormation. The 
early acquisition ot this knowledge is an essential factor in molding 
character traits and s^Kial habits and provides a realistic approach to ef- 
fective guidance. Satisfying the early manipulative needs and creative 
dcsireii of youth leads him into a more complete development of his ideals 
and ambitions and a realization of his responsibility to others. Given this 
opportunity, hoys and girls will secure a broad educational foundation of 
practical, factual, and aesthetic values; and they will suind a far better 
chance of becoming useful citizens. Desires, aptitudes, and mental quali- 
ties var\ so greatly that, unless youth are provided with a wide range of 
practical as well as academic subjects, many of them will become failures in 
tile before they come to grips with the necessities of life. 



Types of Proxmms 

For the purposeofassuringa full undcrsiatKiing of the information in- 
cluded in this bulletin, this section is devoted to the defmition and explana- 
tion of terms that might be confusing. 

Industrial Crafts 

Industrial crafts is defined as that area of industrial arts which pro- 
vides for creative activity, as well as a study of industrial materials and 
prtHiucts. For the purpose of this bulletin, industrial crafts is confined to 
activities such as leathercrafts, ceramics, plastics, woods, art metal, etc., 
and is recommended as being applicable and appropriate for beginning 
industrial arts activity at the elementary and lower junior high school le- 
vels. Industrial crafts activities seek to create interest, inform, inspire, and 
guide by bringing matcrialsand fundamental processesof industry into the 
school life of the pupil. Projectsand problems a re employed which provide 
experiences and opportunity for the development of certain techniques, 
knowledge, appreciation, and fundamental skills. Such projects may be in 
the fields of leathercraft.hiind woodcarving, toy ma king, ceramics, etc. 1 he 
exploratory value of indu.strial crafts is stressed, and little emphasis is 
placed on acquiring skill. In this program there are opportunities for 
creative thinking and doing through individuiit and group activities. 

Industrial crafts programs in Mississippi are confined to the ele- 
mentary and lower junior high school levels. Such programs should be 
conducted according to the multi-field concept which will be described 
later. Industrial crafts programs should be composed of a minimumof four 



Additional units may be selected from the following list, as more than 
four units may be taught where they arc practical and desirable. Craft areas 
which could be taught in the scNcnth grade include the following: 



1. Leathercrafts 

2. Plastics 

3. Mosaics 

4. Ceramics 

5. Graphic Arts 

6. Art Metal 

7. Woodcrafts 

8. Drawing (freehand) 

The industrial crafts laboratory provides desirable activities which 
serve to enrich the elementary program, as well as to provide a more suit- 
able beginning for industrial arts in the middleor junior high school. Such a 
program can be initiated and conducted in a minimum amount of space 
and at a minimum cost. It is recommended that, when taught below the 
seventh grade level, crafts be integrated with regular school courses and /or 
taught by the classroom teacher. A further discussion of this will be found 
in Chapter fl. 

The Multi-Field Concept 

The multi-field concept (general shop) provides pupil experience in a 
number of different industrial activities carried on simultaneously in one 
room under the direction of one teacher. This type of activity is recom- 
mended as a sound approach to the basic industrial arts courses in the 
junior high school. 

It is possible to include lour or more units of work representing as 
many different areas of industrial activity, such as drawing and planning, 
metals, electricity, and woods. Every multi-field laboratory should include 
drawing and planning. Areas which may be taught in the eighth and ninth 
grades may be selected from the following list. One high school credit may 
be given if taught in the ninth grade or above. Students should be rotated 
through these areas as illustrated in Appendix A. 

1. Basic Electricity-Electronics 

2. Woods 

3. Metals 

4. Drafting 

5. Power Technology 

6. Industrial Crafts 
a. Plastics 



b. Leather 

c. Ceramics 

7. Graphic Arts 

8. Home Mechanics 

9. Environmental Control 

In addition to the basic industrial arts program described above, it is 
possible, if equipment is available, to provide advanced courses to small 
groups of students in the same laboratory. In this way. the needs of begin- 
ning and advanced students can be met. This plan is especially appropriate 
for the school that can have only one laboratory. A broad range of experi- 
ences can be provided at a comparatively low cost. 

The Maior-Field Concept 

The major-iield concept is one in which the subject experiences arc 
confined to one major area of industry, such as metals, woods, applied 
electricity-electronics, or power technology. For example, a metals pro- 
gram should be composed of units of various phases of mctalworking. 
such us welding, forging, sheet metal, and foundry work. In a woods pro- 
gram ail units would be in the woodworking field, while theclcctrical pro- 
gram w auld be composed of units of an electrical area. 

A major area of industry may be taught for the duration of a school 
year. However, some schools choose to use an alternate plan whereby two 
areas are taught for the duration of a semester each. An example of this 
alternate plan would be to teach electricity the first semesterand metals the 
second semester. 

Introduction to Mtxiern Industrial Procedures 

This concept, sometimes referred to as "Interpretation of Modern In- 
dustry ."enables the student toobtaina completeovcrview of industry. This 
involves forming a corporate organization, designing and developing a 
product, financing thcorgani/ation through the sale of stock, mass produc- 
ing and marketing the product, declaring a profit or loss, and finally dis- 
hanning the corporation, 

It is suggested that this study of modern industrial procedures be in- 
cluded at cither theeighthorninthgrade level. This industrialarts program 
is explained in Chapter VI. 



4 



CHAPTER 11 

ORGANIZATION AND ADMINISTRATION OF 
AN INDUSTRIAL ARTS PROGRAM 

The purpose of this chapter is to give sprcific informatiori pertaining 
to organiTing and administering an industrial arts program. As a starting 
point, it is important that the school administrator review the liict that the 
industrial arts program offers unique opponunities to enrich the total 
school curriculum offerings by providing for the development of under- 
standing, skills, and attitudes needed by all pupils in today's techno- 
logically oriented society. The program is not designed to bea substitute for 
specialized vocational training or terminal vocational education. On the 
other hand» the objectives of the industrial arts program are in complete 
harmony with the basic understanding, skills, and attitudes needed to 
accelerate the industrial development of our state. 

The Teacher 

Great stress must be placed on qualifications of the industrial arts 
teacher. There are many problems of administration, instruction, and 
supervision that are unique to this field. In addition to having an educa- 
tional background and professional stature comparable to that of other 
teachers in the school, the industrial arts teacher should havethe following 
special qualifications: 

1. A genuine interest in things mechanical ^ 

2. Good muscular coordination and a wholesome attitude toward 
work 

3. A high degree of skill in at least one major industrialartsarea and 
proficiency in several others. 

4. A wide range of up-to-date information concerning tOi>|s. 
materials, processes, products, and problems of occupational life, 
in industry 

5. Ability to distinguish between poor design and good design in in- 
dustrial products and to design products that are structurally 
sound and aesthetically pleasing 

A sense of neatness and orderliness with respect to laboratory 
housekeeping and layout. 

1^9 




Certificate Ktquireinents 



Industrial arts teachers are required to hold a standard Mississippi 
Secondary Teacher's Ccrtillcatc with an endorsement to teach industrial 
arts. In addition to the courses required in general education and proles- 
sional training for all secondary school teachers, the industrial arts teacher 
must have the following courses to meet endorsement requirements: 



Semester 
Hours 



Woods 
Metals 

(iraphic Science 
l!lectricity-l^lectrt)nics 
Industrial Arts MuUi-Hield 

Procedures 
Electives such as graphic arts, 
power mechanics, crafts, 
and other courses hascd upon 
the needs of the student 
I OIAI. 



6 

6 
6 
6 



Quarter 
Hours 

K 
K 
S 
K 



_4 
4() 



Teacher Supply 

Ahhough the number ol industrial arts teachers is increasing each 
year, the supply is not yet adequate to meet the demand brought about by 
new prt)granis being established in our public schools and the demand for 
industrial arts teachers in several other vt»Latit»nal and industrial areas, 
l eachers who hold a C lass A C ertificate can qualify to teach industrial arts 
by satisfying endtMsenient rcqiiiremenls as listed in Mississippi School 
Bulletin 130. A permit to teach industrial arts may be issued prit)r to 
completion of endorsement requirements. It is strongly recommended, 
however, that permit teachers he required to have a minimum of 15 
semester hours credit in industrial arts, with 6 semester hours being in 
principles and methods courses. belt>re they are employed to teach indus- 
trial arts. It would not be possible for the teacher who is nt>t well versed m 
the principles ant" nettu>ds of mdustrial arts io successfully operate a pro- 
gram which would satisly the purpt>ses of the school. 

Ihe industrial arts teacher with the proper educatit.nal backgr»>und 
will be able to conduct a variety oi industrial arts activities. He should be 
able to conduct classes in both the multi-field lab{>ratory and the major 
field laboratory, conduct classes in mechanical drawing, prov ide ct>nsul- 

EMC 



live services for industrial arts programii in mc elcmcmary ^hoal and 
serve as advisor to industrial arts clubs. Ideally, he would also be qualified 
to teach modern indusurial procedures as described in Chapter VI. 

Contimious School Improvement 

Continuous school improvement is mandated by thechange of pace in 
our highly technical industrial society. At least 50 percent of the occupa- 
tions in our economy have come into existence within this century. The 
school administrator is the key person in motivating school improvement. 
It is his responsibility to interpret pupil needs and to continuously adjust 
and improve the ability of the school to meet these needs. 1 he quality of 
instruction depends on the competency of the teaching staff and the provi- 
sions which are made for the staff to keep abreast of developments in the 
field. 



In-service training is the accepted basic approach to staff improve- 
ment. The industrial arts program must also have a continuous flow of 
fresh ideas and knowledge of new materials that teachers obtain through 
participation in professional organizations and from visits to other schools. 
The industrial arts teacher needs to keep informed about the materials, 
processes, and methods of industry^ by keeping in close contact with in- 
dustry. The alert school administrator will recognize the value of these 
activities and encourage the participation of his staff in them. He should 
also provide leadership to the staff in the development of evaluation techni- 
ques which may be used as a basis for instructional improvement in all 
areas. From time to time workshops and clinics are held by the State 
I>epartment of Education and by universities. All teachers should be en- 
couraged to attend these in-service programs. 

Interpreting tbe Program 

Interpreting the industrial arts program to the school and the 
community is an important area of administration. The kind of environ- 
ment in which the program w ill function depends upon the degree to which 
the purposes and needs of industrial arts are understood and accepted. The 
industrial ans laboratory can be made one of the **show places** of the 
school. Dispbys at school and appropriate places in the community serve 
useful purposes. 

1 he administrator should keep in mind that the principal challenge of 
industrial arts at this time in the State of Mississippi is to vest in ouryoung 
people an understanding of and appreciation for the methods, materials, 
and products of industry and its place in our culture. The continued and 
stable economic development of the State will depend upon thcability of its 
citizens to provide an environment favorable to industrial growth and 
"O iopment. 
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Come Scquetice titd Credit to Be Given 



The course sequence and credit listed below take into consideratioii 
the growth characteristics of the pupils to be served. ITiis list is in harmony 
with research findings and parallels successful experience in many schools 
over a long period of time. 

Industrial arts programs are flexible and can be designed to fit a parti* 
cular need for any school system. The industrial arts program is designed to 
enhance the total school curriculum and can be added with tittle disrupt 
tion in scheduling. The length of class period is equal to that of regular 
classes^. 

Bulletin No. 171 (Standards for Accreditation of Elementary and 
Secondary Schools) contains minimum requirements for all course offer- 
ings and should be referred \o before attempting to establish a new indus- 
trial arts program. 

industrial Arts - Grades K-6 

in the elementary grades, industrial arts consists primarily of acti- 
vities which involve constructive endeavors with material objects. These 
construction activities, coupled with experiences of a related nature, lend 
themselves to acquainting young people with the industrial world in 
which they live. It is pr^sible to isolate two purposes of elementary 
industrial arts which work toward the realization of this goal. Firsts the 
program involves manipulative and related experiences which enrich the 
broad units of learning in the elementary school Secondly, it provides an 
excellent vehicle for creative expression in a great variety of materials. 

At this level industrial arts is taught by the regular classroom teacher 
with the aid of an industrial arts consultant. iJpper level (5th and 6th grade) 
elementary courses may be taught in a regular industrial arts facility with 
industrial arts teachers. 



Objectives. 

1, To help children understand the part of their physical 
environment that is provided by technological development, 

2. To develop attitudes and understandings of how technology in- 
fluences society 
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3. To reinforce and vitali/c thccurriculumand make general cduca- 
tional experiences more meaningful to the student. 

4. To develop an understanding of why man works, his wide choice 
of employment opportunities, and an appreciation of the dignity 
of work. 



General Industrial Craft s Cirades 7-8 ( Recommended for Grade 71 

This type of course provider a wide range of exploratory activities in a 
wide variety of areas such as those listed in Chapter I. tt may he scheduled 
as a regular multi-field laboratory course or rotated for part of a year with 
other subject areas such as: music, art. science, home economics, or 
occupational orientation. 

Objectives: 

I. To discover and develop students' talents. 

I To stimulate creative and problem-solving traits. 

.1. To impart occupational information 

4. To develop worthwhile leisure time activities. 



Multi-Field Concept Cirades 8-9 

Industrial arts for junior high or middle school boysand girls has as its 
primary function the provision of industrial experiences of an exploratory 
or orientational nature, it differs from the elementary industrial program 
by its movement away from an emphasis upon enrichment units toward 
well-organi/cd separate classes held in laboratories and taught by compe- 
tent industrial arts instructors. Such coursei* offer a range of activities to 
enable youth to develop a clearer understanding of industrial materials. 
priH:esses, and organization, and to explore individual aptitudes and 
aspirations. Its mission then is two-fold: it introduce* students to the world 
of industry and technology, and it %uide% them in terms of 
vocational uvocational interests and abilities. 

This is the basic course, the core of the industrial arts program and a 
prerequisite to advanced courses. If this course is taught at the high school 
level, it carries one unit of credit, and a minimum of 275 minutes per week 
in class is required. 

1-. 21 " 
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Objectives: 

1. To provide oppcrtuntiy for all situdcnts to explore the world of 
work. 

2. To provide opportunities for exploration of industrially related 
avocational pursuits and hobbies. 

3. To improve the competence level of the student in regard to 
choosing, buying, and using the goods and services of industry. 

4. Toexplore breadth rather than depth of skill and understanding. 

5. To provide safety education. 

6. To develop skills in the proper use of tools, machines, and 
processes. 

7. To provide students with an opportunity to make other school 
subjects relevant. 




C tKipcraluin U the key to ^ucccw^ m nukny oi tht? laNuafon ucf»vftit% 

BEST COPY AVAIU8LE 
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Maior^Fidd a nd /or Introduction to 

Modem Industrial Pfoccduns Grades »>I2 



The clicctivc Hcnior high schiwl industrial arts program includcii 
advanced courses which rclTcct a br<xid spectrum ot industries. A know* 
ledge ol how hask manufacturing principles apply to industries where 
priHluction techniques and materials diller radically shows students how 
technology altccts all people. New methods in transportation, com- 
munication, and manufacturing, and the devtrlopmcnt of new ways of 
generating energy constantly affect the lives of all. The application of this 
new technology necessitates constant recvaluation of curricubr materials 
in industrial arts to keep abreast of the changes. 

Mechanical Drawin g (traces 9«I2 

Mechanical draw mg is the universal language of industry. I he ability 
to describe the sh;ipcs and st/es oi objects through drawings and to inter- 
pret drawings made by nihers is helpful to anyone, regardless of his occupa- 
tion. Without ;i knowledge of dnifting and blueprint reading many of the 
better jobs in industry would be closed to workers. In this age of industrial 
technology, mechanical drawing is inipt»rtant in the education of bi)th pro- 
ducers and consumers. 

BEST CCPY AVAILABLE 




Mitluiniial dr.iwiniJ K'Mjp Mtu^hi an a unit itMnsk* »n hijih lifuml. 
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It b rtcommended that mectuinical drawing be taught aia unit counc 
in the upper high school grades. In addition to this« mec^nical drawing 
may be Uught as one of the units in the multi-fickl laboratory. Another 
accepuble method is to introduce it during the orientation period and then 
to continue its teaching on an integrated basis with ott^r activities in the 
class. 

Objectives: 

1 . To teach the student to express himsclt clearly and accurately in 
the language of industry and technology. 

1 To develop in the student the ability to think inthrcedimcnsionj^ 
to visiuali/e quickly and accurately, and turni clear mental pic- 
tures, 

3. To provide occupational information concerning the broad range 
of drafting and engineering careers. 

Industrial arts courscni in grades 9-12 will carry one unit of credit per 
year, or one-half credit per semeiiter. Some examples of unit industrial arts 
courses are as follows: 

General Woods 

General Metals 

General Electricity-Electronics 

Power Technology 

Mechanical Drawing 

Introduction to Modern Industrial Procedures 

Some flexibility in grade placcmem is provided in these recommenda- 
tions to help the individual school or sch4H>l system adapt the program lu 
the local situation. A school that can olfer only industrial arts may 
approach the problem of grade placement somew hat differently from the 
scho4>l offering binh industrial arts and vocational courses. In all cases, if is 
recommended that the industrial arts program be considered as the first 
step. 

The ratio of men and womcn'j?m ployed by industry' continues to 
change as industry employs more women to do jobs that require a back- 
id 



ground of inditftrta] trtimni. Furthermore^ boih the machinef of the huii- 
nesi world ami the ipptttnces of the home are opemted chiefly by women. 
h U tmpemtive« therefore, that tlw school adminUtrator contkier induti* 
trial art! ai betnf of equal imporuncc to boys and girls. 

The industrial arts curriculum is designed to provide unique 
specialized understanding* skills, and attitudes which are essential toeffec* 
tive living in an industrial economy. Industrial arts, therefore, assumes a 
position of importance in tin; general education program which equals that 
of the traditionally accepted subject matter areas. 

In the light of these concepts, it becomes apparent that industrial arts 
is designed for all students and should not be designated as being for any 
particular group or class of students. It is important that the school admi* 
nistrator premise the esublishment of the high school major area program 
on theK principles: 

1 . To adequately provide for basic instruction to meet the needs of a 
cross section of students. For ejtampic: (a) for the student who 
chooses to explore more deeply the avocation^L cultural 
understanding, and consumer aspect of American industry; (b) 
for those students planning to pursue advanced study and courses 
in the areas such as vocational or technical programs, applied 
science, and industrial education; and (c) for the reluctant ieamer, 
the slow learner, the potential dropout, theculturatty deprived, or 
those who wilt be entering the labor force before graduation or 
immediately thereafter. 

2. To provide practical situations to ^iimulatc the industrial and 
technical world of work and provide undcrstundtngK of the 
compctif ive nature of industrv and business. 



Environmental Education - (To he taught i^i ^\\ grade levels) 

There is a growing need to provide at least a minimum awareness of 
•^environmental literacy'' toall persons in our society, to instill in them both 
a feeling of urgency to protect or improve the environment, and the know* 
ledge of how they can help in the course of their daily living. This •'environ- 
mental literacy** is particularly needed for young people in school. 

Industrial arts has an opportunity to contribute to solutions in the very 
critical area of ecology. As the importance of the preservation of the planet 
is sensed, industrial arts can be ^cn as being directly involved, especially if 
ihe school itself accepts its environmental responsibilities. Industrial arts, if 
it is to function as the interpreter of technology for the American schools, 
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miwi h< ciinccrned with ihc impact and conscqucnccii oi tiw;hnalogi4ial 
advtf rK*cmtfni» mn only lor man himjicll. but for ihcsiurvivaJ ot the pUinet cm 
whkh he depends tor cxiUcnav 

Objectives: 

K lo laimulatc awarencsji and incrca^? student sensitivities to the 
problems ol solid waste disposal, as well as reM>urce reetner>'. 

2. I o acquaint students with S4>lid wasHs as the "^ncw rcMiurce** ma- 
terial and to lamiliari/e them with the compi>sition. idenli- 
lication, energy cap;thtlities.and economic value o| solid wastes, 

3. f o draw attention to the nature and extent ot the problems and 
issues caused by solid wastes disposal: siicietaK personal, cul- 
tural. environmentaK health, safety, survival, economic, techni- 
cal planet depletion. 

4. I o acquaint students with the neu technology ot solid wastes re- 
covery : principles. sy>ai»ms. operations, limitations, application. 

5. I o involve the students in the search for better ways ol solid 
wastes dispi>sal, minimi/atii^n, recover}, recycling, and reuse, 
I hey should become involved through study, research, experi- 
mentation, and doiign and developmcni of pertinent ideas, 

Activities: 

It is suggested that environmental activities be included in the indus- 
trial arts programs at a!! levels. 7 he following examples of activities might 
be conducted. The number of activities that can be performed is limited 
only by the teacher's imagination. 

1, Community planning t^iy out to scale a small town or com- 
munity showing the most efficient location of waste disposiilsys- 
terns and utility lines, and the best giirbage pick-up and disposal 
method for that particular community. I his could beagOinJ pro- 
ject for a drafting class, 

2, Recycling Collect aluminumcansand melt them into ingots by 
use of a ceramic kiln or gas furnace. Weigh the ingots and figure 
the cost of recycling the value of ingots. 

3, Construct and tastefully paint trash receptacles for the campus 
and community. 



Activities of thh nature arc also ideal for student industrial arts club 
projects. 

Students should be taught that the sanw technology which con- 
tributed, through misuse, to our ecological problems can bf redirected, 
through human initiative, to correct these environmental ills. 

IndiHlrial Arts Slwkfit Oubt 
AncHoin Induslritl Arts StudetH Aafodation 
(AlASA) 

For many years industrial arts teachers have expressed a genuine 
interest in sponsoring school industrial arts clubs. There arc many clubs in 
existence today operating on a local basis. Some are a part of the school 
club program and, therefore, meet regularly during scheduled periods. 
Others must find time to meet after school hours. 

There have been a variety of purposes and objectives underlying the 
existence of these clubs. Some clubs are social in nature, while others 
undertake service-oriented projects. 

Every industri.it arts teacher should recognize the value of club activi- 
ties and take advantage of the opportunity to provide an extra service to his 
students. At the same time, these activities provide an opportunity to pro- 
mote the industrial arts program within the school and community. 

Many potential club members of the American Industrial Arts Stu- 
dent Association ask the question. "What are the advantages of joiningr 
All persons, students and faculty advisors alike, should stress the fol- 
lowing advantages of national affiliation: 

AlASA is the national association. It works full time to create a 
positive national image of the industrial arts students. 

AlASA brings together industrial arts students from all over the 
nation into one club. 

AlASA is the only national organization representing industrial 
arts students. It is sponsored by the American Industrial Arts 
Association, the assocbtion that represents the industrial arts 
teachers of the United States, its possessions, Canada, and many 
foreign countries. 
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Any teacher who desires assistance in organizing an industrial arts 
club may obtain help from the State Supervisor of Industrial Arts Educa- 
tion or write directly to the Executive Secretary of the American Industrial 
Arts Association. 1201 16th Street. N.W.. Washington, D. C. 20036. 1 he 
following are community service activities that could be adopted as club 
projects: 

A. Sponsoring safety campaigns 

B. Sponsoring fire prevention activities 

C. Repairing Christmas toys in cooperation with local civic clubs 

D. Helping with clean-up drives 

E. Marking house numbers on street curbs 

F. Sponsoring community fair exhibits 

G. Rcfinishing city library furniture 

H. Rebuilding city park playground equipment 

Many more activities could be added to this list. 

Budgeting and Purchaiinf 

The industrial arts program must haveadequateand continuing finan- 
cial support if the program is to achieve the expectations of the school and 
community. The mitial budget for consumable supplies and materials 
should be large enough to provide supplies in sufficient quantities to avoid 
frequent and more expensive small lot purchases. 

The amount of thebwiget might be determined hy allowing SI 5.00 for 
each student who is to be enrolled in the program. This budget should sup- 
port a revolving fund from which supplies can be purchased and into which 
money collected from students can be deposited. Each annual budget 
should restore the revolving fund to its original amount. The a»iiount 
required to do this would represent the net annual cost t{» the school. 

It is necessary for the instructor to handle school or student funds, and 
great care should be exercised in the keeping of adequate and complete 
records. It should be possible to account for the funds at any time. 

References to quality and name brands of tools, materials, and sup- 
plies are made elsewhere in this bulletin. Simply for the sake of emphasis, it 
is recommended that all tools, materials, and supplies bechecked carefully 
against the specifications recommended. When help is needed by the 
administrator and/or purchasing agent in this matter, theaid and coopera- 
tion of only those people who arc qualified to give such information should 
be sought. Experience has shown that name brand products arc usually of 
high quality and generally are the most satisfactory and economical in the 
long run. 
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CHAPTER 111 



SUGGESTIONS TO THE SCHOOL ADMINISTRATOR 
FOR PLANNING AN INDUSTRIAL ARTS PROGRAM 
(Slaodiinl* and Codes) 



Sixe of L«lH>nitory 

The total area in a multi-field laboratory should be determined on a 
basis of 100 jujuare feet of floor space forrrach pupil. Excluding alixiliary 
areas such as the office, finish room, storage room, and project storage 
rooms, a minimum area of 2,400 square feet for pupil activity should be 
allowed for each laboratory. This figure is based on the assumption that 
laboratories will be planned to accommodatea maximum of 24 pupils. For 
a suggested floor plan of the laboratory, sec Appendix B. 

It is obvious that a woods laboratory would require more floor space 
than an electronics laboratory. The size of special type laboratories should 
be based on an analysis of the courses to be taught and the kind, size, and 
amount of equipment needed. Further, a tentative floor plan should be 
made to arrive at the space relationship of the various equipment items and 
activity centers. 

The above suggested layout and dimensions have proved to be quite 
satisfactory for most industrial arts programs over the past years. From 
time to time it becomes necessary to use an alternate layout due to building 
renovation or activities to be performed. Inthiscventthe office of the State 
Supervisor of Industrial Arts Education should be called for assistance. 

Shape of the Facility 

The shape of a bboratory is important. The ratio of length to width 
should range from one and one-half to one to not more than two to one. 
Long, narrow laboratories should be avoided as they do not lend them- 
selves to effective orientation of machine tool equipment or to efficient 
space utilization. In schools housing only one laboratory, this situation can 
be avoided by placing the industrial arts facility at the end of a wing where it 
is possible to take advantage of the width of the entire wing. Any shape that 
docs not allow an instructor full visibility of the entire area at all times 
should be avoided. 

Location of Industrial Arts Facilities 

Industrial arts laboratories should be located on the ground level 
whenever possible. This makes it convenient to have an outside entrance 



through which to move large items of equipment. It isi desirable, aUo, since 
vibrations and noise in rooms on the ground level will not penetrate to 
other classrooms. In large schools it is recommended that a separate wing 
or the end of a wing of the main building be used for industrial arts labora- 
tories and related subjects. Experience has shown that industrial arts facili- 
ties arc constantly being enlarged to accommodate unforeseen increases in 
enrollment. Facilities should, therefore, be located so that future expan- 
sion may be made with minimum of alterationsand without destroying the 
harmony with building design and fenestration. Consideration should also 
be given to the position of the laboratory in relation to the mechanical 
drawing and art rooms. This is particularly important in a large school 
having several industrial arts laboratories. 




Ardiitecliirvl Df taiU 

Moors 

Floor materials are recommended as follows: trowel-tinished con- 
crete ttiwr with hardener and color added. C eramic tile is recommended for 
rest rooms. 

Walls 

The lower portion of the laboratory walls, up to a minimum height of 
five feet, should he made of a durable hard-surfaced material w hich can be 
easily cleaned. It should have a pleasing color and texture. Gla/ed brick, 
gta/ed tile. liquid plastic or epoxy enamel are satisfactory materials for this 
purpose. 

In the situations where a separate wing of the building is devoted to 
industrial arts, good quality concrete masonry is satisfactory' providing it is 
properlv sealed and painted. The walls abiivea wainscot or wainscot height 
should be treated with a non-glare material. 1 he lower portion ol the walls 
should be free from obstructions and projections to allow etiicicnt place- 
ment of benches, machines, and cabinets. At least one, or preferably two, 
full height walls should be reser\ed for the mounting of chalkboard, tool 
panels, bulletin bi>ards. and display shelves. 

Ceiling 

The ceiling height of laboratories and similar areas measured from the 
lloor to the principal plane of the ceiling should not be less than 14 feet. 
Materials with high sound absorption characteristics and light reflection 
qualities should be used for ceilings. Classriwm ceilings should be ten feet 
from the floor level '^-^l 



Windpws 



The area of windows should equal 20 rvfccnt ol the (laor area 
unless ihe area is air-conditioned. Cilass areas should be pbced and 
arranged to minimi/e brightness dillerences. Direct view of the sky and 
bright exterior surfaces produce glare and should be avoided. I.ight- 
directing glass brick extended Irom vision-strip windows to the ceiling is 
sometimes used for decreasing the glare produced by ihc traditional 
window ircatmcnt. In the rooms having windows on three sides, the glass 
area should be reduced. This can be accomplished by the use of high 
windows or light-directing glass brick. 

Acoustical Treatment 

Materials which provide maximum sound absorption should be used 
on the ceiling. It isgocxi to have the upper portion of the side walls treated 
with materials selected to satisfy the requirements of the room. Acoustical 
materials should be capable ol being stained and restained without losing 
their acoustical properties. 

Heat 

Unit blower heaters are recommended. Heat, thermostatically con- 
trolled, sufficient to maintain a temperature of 6K degrees five feet above 
the floor with a variation not to exceed live degrees between this level and 
the floor, should be provided. Since the industrial arts department is likely 
to be used for night school programs, it is desirable to have the control of 
the heat designed and located so as to permit heating it independently of the 
rest of the building. 

Illumination 



Sufficient artificial illumination is necessary so that at least 50-foot 
candles of light reach both vertical and hori/onlal surfaces at bench height 
throughout the roi>m. Additional light, up to l(K>-foot candles and even 
more in special cases, is needed for such laboratorx activities as crafts, 
graphic arts, machine operation, and mechanical drawing. Individual sup- 
plementary lighting is economical for these areas. In all cases, the light 
provided should be adequate to take care of t he illumination at night as well 
as during the day. It should approach the elfect of daylight and be as free 
from shadows as possible. 

Switches that control all general lighting in the laboratory should be 
conveniently located. All lights for any given area should be controlled 
within the laboratory. Areas of control should besnwll and should parallel 
windows si> that lights in the dark side of the room are separately con* 
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trolled from those nearest windows. Light switches and convenience out- 
lets in finishii^ rooms should be vapor-proof for safety* 

Ventilation 

It is recommended that the laboratory be air*conditioncd and that 
adequate facilities be provided for dust elimination. If a laboratory is not 
air-conditioned, fans will become mandatory. One or more exhaust fans of 
sufficient size should be placed in the laboratory where there is not an air- 
conditioner^ and these fans should have the capacity to exchange the air 
every three to five minutes. An exhaust fan must be installed in the finish 
room. 

Flexibility of Equipment in the Industrial Arts Lahoratorv 

Careful planning when estimating the needs for a program will cli- 
minate, to a great extent, the necessity of making changes or additions. 
However, as in all educational institution?** changes are not only necessary 
but desirable in order to meet pupils' needs and interests in a changing 
environment. These are some factors that provide nexibility: 

1. Supplying sufficient 1 10 to 220 volt electrical outlets in walls and 
floors for present and future semi-portable and portable machine 
tool equipment. 

2. Using comparatively short benches rather ilian unusually long 
ones; for example, two six-foot benches instead ot one twelve feet 
long. 

3. Installing gas and water outlets through or along the wall rather 
than through the floor in central porti.ms of the labiiratory . 



Electrical Outlets 

Floor plans including equipment layouts should he made far enough 
in advance to determine the location ol electrical outlets in the final build- 
ing plans. Ser\'ice for both 1 10 and 220 volts is desirable as some equip- 
ment items require 110 volts and others operate more efficiently on 220 
volts. There should be a I f 0-volt outlet every eight feet in the laboratory 
walls and one every ten feet in the mechanical draw ing room. 1 he 220-volt 
outlets should be single phase and located every 16 feet for machines and 
for whatever expansion may be done in the future. I hree phase should be 
provided where needed. 
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1 VtKN Ol OutltitS 



Overhead cables should be run to machine areas not served by wall 
receptacles. Vapor-priwl outlets should be installed in the finish room. 
Special heavy duty outlets should be provided lor kiinsand dectricarcand 
spot welders. Wire ol sunicicnt amperage capacity should be specified. 

Fkvtrical Seaice C ontrol Panej 

The switch panel should be mounted flush with the wall in a con- 
venient pbcc inside the laboratory. It should contain a master switch 
looted in or near the instructor's oflicc through which all the power cir- 
cuits can be controlled. 

Cias Supp ly 

At least two gas outlets shi>uld be provided in the laboratory by a gas 
line brought through the floor or through the wall near the place where the 
furnace units and other equipment requiring gas are to be installed. I he 
main supply pipe must beadcquatelorma.ximum consumption, A gas con- 
nection installed on the wall provides more ncxibility than one located in 
open laboratory areas. 

Compressed Air 

It is recommended that the laboratory be equipped with an air com- 
pressor of suitable si/e for spray painting and other utility needs. 

Sinks and !>rains 

Where the bb<u;ifory is larye. the sink should bca minimum of five 
feet long and should have three faucets. It is advisable to install the smK 
on the wall fo preserve floor space. Additional sinks should be provided for 
areas of work requiring the use of water. An extra large trap should be 
installed under each sink in order to prevent wa.v, grease, paint, plaster of 
paris. cement, and other injurious materials from being washed into the 
drain pipe. 

Rest Room Facilities 

Due to the increased numbci of girls cnrolit-d in industrial arts, con- 
sideration should be given to providing separate rest room facilities for 
both boys and girls. 
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Orinking Fountains 



A drinking fountoin U standard equipment in every laboratory . 1 he 
most suitaMe plaec for instaUatton is near the sink. 

Diiplav Cases 

It is suggested that laboratories be provided with a recessed display 
case equipped with doors and indirect lighting fixtures, A satisfactory loca- 
tion for this case is tnthewalinear the outsideclassroomentrancc. Itisalso 
good practice to provide a display case for the industrial arts department in 
a prominent place in the main building. 

Doors, 

Generally, one inside entrance is sufficient if an outside entrance is 
provided. If there is no outside entrance, two inside doors are necessary in 
large laboratories. At least one should be of sufficient width to accommo- 
date large equipment and supplies. An outside entrance should be provided 
for laboratories. The outside doorway shouki beat least ten feci wide and 
located not less thiin seven feet from the comer of the laboratory, prefer- 
ably on the long side. In addition to this there should be one regular si/c 
outside door When there is a need for a double door with a mullion, the 
mullfon should be removable. 

Tool Storage 

Panels mounted on the wall are recommended for hand tool storage. 
These pawls should be readily accessible to the areas they are to serve. 
Tools mounted in these panels may be protected by enclosing them with 
hinged covers in the form of wings deep enough to clear the ordinary tools. 

Color 

The color of walls and equipment has measurable effect on the ckcu- 
pants of a room. The wall color and equipment should be in accordance 
with modern industrial practices. The upper portion of the walls should 
have a reflectivity of approximately 65 per cent. In any treatment ol walls 
and ceilings, care should be exercised to avoid harmful glare. 

Partitions 

There should definitely be a floor to ceiling partition between the 
laboratory and the drawing room. Solid partitions which restrict visibility 



within u laborator> arc mu ycnvrally rccoinmeiidwl bccaii!.w* thcv decrease 
flexibility ol equipment use. nuke supervisiiui oi pupils diliieult. and add 
to the problem of maintainini* a neat and t^rderly nunn. 11 partiiiinis are 
nccessarx. they should he nonbearinn and constructed st> that they may he 
readily removed or rearranged if neeessarv . Medrieal wiring and other ser- 
viceji should not be permanently installed in these p;irtitions. 



BEST eopY mum 





High qwi\t\y Uw\s an<i ndl-urruniicd f^incK Mlxi Uic uunudc itf MiuJcnN. 



Storatgc ot Euuipmcnt and Suppli es 



Provision should be made in each tahoraton for storage of supplies 
and equipment. Recessed wooden cabinets with adjustable shelves are 
desirable, but movable steel cabinets may be used lor the same purpose il 
flexibility is a major consideration. Cabinets lor the storage ot paints and 
other inflammable materials such as giisoline or ben/ene should be made ot 
steel or other fireproof materials. A project storage room, which can be 
locked, should be built for each class as shown on the fliuTr plan in 
Appendix B-I. f he importance ol providing separate pri>iect storage space 
lor each class cannot be overemphasized. 

Storage Racks 

Storage racks from woods and metals are necessiiry in laboratories 
where thc^^^e materials are used. I he plan suggested in Appendix H pro- 

ERIC ^ . 29 . 



vidc!i lor materials ti this kind to be st4>rcd over the storage roonn olliec. 
project storage room, finish roonnand rest room ti» conserve tloorspaee. 
Access to overhead storage should be alli>rded b\ a permanently ccm- 
structed bdder or stairway. 



BEST COPY AVAUABl£ 




Hutiettn Boards 

A general bullelin hoard with an area ol approximately 24 squiirefeet 
should be placed near the en! ranee ol the laboratory, t be totU center, drink- 
ing tountain. or wash sink. Additional snialler bulletin htiards convenient 
to \arious wi>rk centers are desirable. 

Chalkboards 

INmable chalkboards should be provided in the tcachmgcenier ol all 
laboratories and classrmMns. ll is recommended thai a minimum ol 20 
square leet ol chalkboard be installed. When 20 square lect ol surface is not 
available, vertical sliding panels or book-t\pc hurds should be ct>n- 
sidered. 

Library and Planning C'entcr 

I he librars and planning center should heccntralK hicated and in the 
teacher\ \ tc\\ at all times. 
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OMtfooMi Md/or Mtd^akal Dttwiag Room 



GenertUy the drawing room can be used as an indusirial arts clats- 
roont 

Floor Plan 

For a suggested floor plan and fumUurearraQgemefit see Appendix B. 
Lighting 

One hundred foot candle power of light at ubie top level is recom> 
mended as a minimum for a drawing room. 

Ftcctricat Outletii 

There should be a I lO-volt outlet every ten feet in thedassrcwm walls. 

Floors 

Vinyl asphalt tile or carpet is recommended for classroom and office, 

Sdectkm of ktstnictioa EquipmcnC 

The selection and purchase of equipment for industrial arts programs 
require careful thought and study. Even under the best conditions equip- 
ment purchases arc likely to be the result of compromise among the indus- 
trial arts teacher, the school administrator, the equipment dealer, and 
possibly certain state officials. An intelligent determination of what to pur- 
chase will be less difficult after thorough consideration is given to the 
following five factors affecting equipment selection: exact character of 
program; activities to be taught; plan of instruction: %izc of classes and 
grade levels; and available funds. In no case should quality be sacrificed for 
quantity. Complete equipment lists are available from the state super- 
visor's office with current costs and floor layouts. 

Character of Program 

The exact character of the program refers to the educational philo- 
sophy of the course under consideration. In recognition of industrial arts as 
an integral part of the total educational prtKCss. it follows that the equip- 
ment chosen should make possible the meeting of these educational goals. 
These goalscan be met quite well iftheequipmentchoscncontributeittothe 
development of the understanding and appreciation of industrial materials. 
Q iroce%K%, and products. 



Activiti e s to »c lau ght 

Beturc an intclligcm sclccium c»< cquipnjcni can he made, tht* awti- 
vitii?* tor ;i pailicutar area lo he tauiihl must bcdwiernjini'ii. 1 hey niay in- 
clude mcUiU, nurchanical drauiuif, WiKuJji. eUviiiciiy-elccti'uniC!^ or any 
other itimbirulion ul areas which are included in the hruad indujitrial atu 
currteulum. 

Plan of Instruction 

Another factorto be considered betore making a list ot equipment is to 
determine the plan ol in^itructtoii to he followed. This indudeiJ deter- 
minaiii^n of the type ut program, such as multi-iield laboratorv' lor many 
areas o; maji>r-(icld eoticcpt lor nu.fc specific aieas 

Sizes ot Cla sses and Cir aoe t .evels 

Aiioiiiei SUitor lo iv von^Jeivd is the si^c ol eiuNses and ageii ot jilu- 
dentv Important iacims alleetin^ the si/c ot the cLiss will be the lloor space 
avaiJabIc and the area to be taught. It the lloof space \% limited, the 
industrial area cobc laughl must hi- carefully chosen because some types of 
programs require more floor space per student than others. 

Vvailabk lutu Is 

It IS always picasani and easv to think ai termn of ideals, hut the vcf> 
practical probleiM ol tunds causes many comprt^mises, concessions, post- 
ponements of purchaes. orcNcn ahandonmcni ol plans Here again it is 
emphasized that quality should not be saciificed lor quantity. 

In recent veais manur;ictuf ers ot equipinem have given attention to 
the piiKluction ol lighter machines for industrial ans use, (1 hcse arc not to 
be confused with ccouoijh home shi>p nu>dcls.) Mans ot these machines 
now possess the qualttv fcaiures ol production-type maehinc!* fhese 
lighiei machiiics are pacing satis^actiirs tui tndustna! aris u>e because 
they aie adequate lor teachmg purposes, well guardcij. and the eo.st is less 
than that uf standard prodU4.litm in jh: pvHver equipment. 



Costs 

I hcadininist/jtoi is Loiic<.-incd primarily w ith ii)iir costs ia beginning 
an industrial arts program* tools and e<iuipniwnt. mitial supplies, replace- 
ment ot supplies, and tools and equipment maiiuenante VVhcie there is a 
limited amount ol lunds lor nuchine und hand tools, lust atleniion should 
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be given lo the purchwe of a suffidcni Muaniity and good Mualiiy of name 
biand hand tools, A sugi»:«tcd \hi of tooU and machines i% included in 
Appendix C as a guide for the administrator and imlusirial arts teacher. 

Another aspect of the industrial arts program to be considered i% the 
initial stock of supplies. The administrator should allocate a minimum of 
$15.00 per student The handling ol this cost is doi^ in many ways and is 
trtatcd thoroughly in Chapter II of thiji bulletin under "Budgeting and Pur- 
chaiing."* 

The administrator or purchasing agent must be alert when submitting 
items for competitive bids. Carefully written specifications must be in- 
cluded to insure a good quality of tools and equipment, it is desirable to 
specify the name brand after each item listed for bids, slating that each item 
substituted must be equal to or better than tlw brand name specified. A 
qualified person should be consulted bdore final bid acceptance. To assist 
the administrator and teacher in locating supplies and equipment, a list of 
distributors can be supplied by the industrial arts supervisor in the State 
Department of Education* Vocational Division. 



Soiirces of Additional Informatkm 

Those interested in initiating new industrial arts programs will find 
certain individuals and departmental agencies of tremendous value in the 
necessary planning. Any individual with knowledge or experience relative 
to industrial arts education might well make contributions as a consultant. 
Architects, builders, engineers. State Department of Education personnel, 
heads of departments of industrial education in colleges and universities, 
local industrial advisory committcss, or others with special knowledge and 
talent often aid in this capacity. The services of the following personnel of 
the State Department are available: State Supervisor of Industrial Arts, 
State Arthitcct in the I>epartment of Buildings and Transportation. (See 
Appendix D.) 



Procedwe for Initiating New Prognim 

The purposes and objectives of industrial arts should be clearly de- 
fined and thoroughly understood before attempting to plan the industrial 
arts program. It is most important that decisions be made relative to the 
following before attempting to plan physical facilities. 

1, Areas of instruction to be otTered 

2. Ages and grade levels of students 



3. Predicted cnroUmcm 

4- Availability of instruction to hoy$ and/or girls 
S. Size and number ot ciani^es 

After decisions are reached concerning the above, the following step- 
by-step procedure is recommended. 

1- Secure services of a qualified consultant from the State Depart* 
ment of Education and or colleges and universities which have 
industrial arts departments. 

2. Determine the types of programs to be developed such as multi- 
field or major-field concept. 

3. Reach definite decisions relative to the number of boys and girls 
to be served, the time available for instruction, theagesand grade 
levels of students, and the si^e and number of classes. 

4. Become acquainted with current codes and standards for school 
facilities. 



5. Prepare preliminary spccitlcations in the form of a check list. 

6. Visit established well-planned facilities in other schools for the 
purpose of seeing progmms in action* making a study of labiira- 
tory layout and physical features, and obtaining advice from 
administntors and industrial arts teachers as to advantages and 
disadvantages of the physical features of laboratories being 
visited. 



Note: I he State industrial arts supervisor will be able to recom- 
mend appropriate prourams for visitation. It is strongly recom- 
mended that the State industrial arts supervisor and thearchitect 
be included in the visiting party. 

7. Hold prcnminary conference with the State Supervisor of Indus- 
trial Arts, the State department architect and the designated 
building architect to discuss such things as educational activities, 
standards, building design, space considerations, and cost 
limitations. 
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8, Compile a list of equipment, tools, and .supplies. 

9. Decide upon principal laborator\' areas, facilities, and auxiliary 
rooms which will be needed. Be sure to include such ihings as 



special electrkal layouts for electrical areas, machine tool 
electrical ouilcts, portable tool electrical outlctjt, circulating fans, 
hcaU light, ventilation^ project storage, finish room, toilet facility, 
and supply storage. 

10. Prepare a preliminary floor plan in consultation with the build- 
ing architect and the Slate industrial arts supervisor. Show loca- 
tion of principal areas, facilities, auxiliary rooms^ niachine!i, and 
equipment. 

IL Prepare a detaikd description of the tacility (specifications) 
w hich wilt explain and supplement the floor plan. Present this to 
th( architect. 

1 1 Prepare ami present to the architect detailed sketches of built-in 
equipment such as supply cabinets, wall panels and student pro- 
ject storage rooms. 

13. Assist the architect by providing information during the final 
planning and construction. 
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CHAPTER IV 



SUGGESTED LABORATORY PROCEDURES 



Activities in industrial arts provide opportunities for students to 
participate in class management. When classes are small* the teacher can 
take care al! necessary details. As classes are increased in size and the 
activities are increased in keeping with the objectives, the operation of the 
laboratory becomes more complex. It is therefore, very important for 
pupils to ihare in the management of the class* 



Class Organizatioa 

An organization chart, displayed in a prominent place in the labora* 
tory, should show the rotation of students from area to area during the 
school year. (See Appendix A.) At the first class meeting, each member of 
the class shouU be assigned to a group and will remain in this group 
throughout the school year This divides the class into as many groups as 
there are areas in the course. Each group is assigned to the respective areas 
as represented on the chart, and by referring to this chart each student can 
locate the area in which he is to participate. Student rotation from area to 
area within the class should be made in accordance with the time alloted, A 
plan of this type is used primarily in the multi-field laboratory. 

Student Forms and Records 

Efficient laboratory organization and administration are impossible 
without the use of records and at least a few basic forms. Each industrial 
arts class should have a filing cabinet and an assortmcm of well planned 
forms. Some of the more important of these forms are discussed below. 

Material Requisition Card 

This is usually an individual card form catalogued alphabetically by 
student name in a file. The student should be required to provide most of 
the data entered on the card. In this way the cards serves not only as a 
record of the quantity and quality of his performance^ but as a cost 
accounting system through which the student learns the values of the 
materials used and how to calculate the cost of production. (Sec Appendix 
E.) 



Student Plan Sheet 



Planning is one of the most educationally worthwhile activities that 
can be carried on in the industrial arts class. A standard i'orm w ill facilitate 
the preparation, checking, and use of the acliviiy plans. I he gathering of 
information, sketching, estimating, and planning the procedure to follow 
and which tools and equipment are to he used should be as much a part of 
every activity as the actual construction W4)rk. I he use of the activity plan 
will require definite class instruction during orientation and class super- 
vision by the instructor during the course. (See Appendix l\) 

Progress Chart 

For every class the instructor should make a progress chart showing 
the instructional elements to be learned over a stated period of time, bach 
student's name should be listed on the chart and posted in full view of the 
entire class. This makes a convenient method ot recording the progress of 
each student and provides an opportunity for students to compare their 
achievements with other members of the class. Basic forms should be 
covered with acetate, and the students' names and the activities should be 
added by using a grease pencil. At the end of the semester, the chart is wiped 
clean and is ready for reuse. (See Appendix G.) 

Inventory Records 

Each industrial arts teacher is responsible for the equipment and sup- 
plies in his laboratory. He should, therefore, maintain inventory records. 
(See Appendix H.) 

Equipment inventories are best made by separating tools :jnd 
machines into separate subject area groups uoixlworking, metal- 
working, etc. At the beginning and close ol each school vear the instructor 
should make a physical inventory of all equipment and compare this with 
the inventory record. 

Supply inventory should also be made by subject area groups. These 
inventories should be of the perpetual type. Once such inventories are in 
operation it is not difficult to keep them up-to-date. 

When accurately prepared, inventory records will facilitate the 
teacher's work during the school year, assist in justiiying needed supplies 
and essential replacement of equipment, and provide the school authori- 
ties with factual information as to the amount and condition of the shop 
equipment. 
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Methods of Inslnictkm 



Class and Individual Instruction 

Due to the very nature ol industrial arts and because of the great 
differences in individual abilities, the rates of progress among pupils may 
be so varied that effective class or even group instruction is impossible. 
Where instructions or demonstrations are of a general nature, group 
instructions may be practical. However, in order to provide fundamental 
instruction to every pupil at a time when he can definitely associate it with 
the project, individual instruction must be practiced. This can be accom- 
plished through a systematic use of the four basic types of inst ruction sheets 
which will have the added value of giving the pupil experience in searching 
out information. The teacher should not, however, permit the course to be 
stereotyped or overburden himself with clerical work. He should be free 
during the class period for class management and demonstration or to give 
individual help. 



BEST COPY AVAiUBLE 




Individual in$f ruction being given in the midsl of group activity. 



The l>enionstration 

A wdl-tirtied and skilHuIly executed demtjnstnjtion has a good 
psychologicaf ctlcct because il eliminates the element ol doubt on the part 
of the student as to whether or < ot the job can be done. It also increases hiji 
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desire to emulate the instructor's pcrt'ormancc and helps to clear up what 
might otherwise be vague or meaningless. 

There are three types of demonstrations used in industrial arts: the 
class demonstration which is used to give instruction that is needed by all 
members of the class at the same time; the group demonstration which is 
used to give instruction to a small group of students, aU of whom are in need 
of the instruction at or near the same time; and the individual demon- 
stration which is used to give instruction to a single student concerning 
some operation or problem with which he needs help. 

The teacher should possess sufikient skill so that students will feel a 
respect for him as a craftsman. He should use the same tools and materials 
that the students will use. The demonstration should be prepared carefully 
in advance and presented at a time when the students are ready for it, 1 he 
students should immediately have an opportunity to apply the principles 
involved in the demonstration. If too much related information 
accompanies a demonstration, its value will be lost. I hc teacher should 
follow his demonstration by close observation and supervision to see that 
the correct practices are developed. 

Instruction Sheets 

1 he n;tture of the industrial arts multi-field laborator>' requires that a 
w ide vartcfy ofassignments in a number of industrial areas be in progress at 
the same time. 1 his condition defeats the possibility of the teacher's giving 
!he necessary individual attention and instruction to each pupil. Instruc- 
tion sheets (information sheets, assignment sheets, operation sheets, 
project sheets) aid the teacher in overcoming this difficulty and make it 
possible for him to keep all pupils constructively occupied at all times. I he 
student is enabled to proceed with his assignment with minimum teacher 
instruction. This serves to increase the pupiPs sense of responsibility and 
seif-reliance and provides the opportunity for him to apply his own 
ingenuity in the solution of problems involved in his assignment. The 
individual instruction sheet also compensates to a great degree for indivi- 
dual differences in that it allows the pupil to proceed at his own pace. 
Instruction sheets supplement the information found in the textbooks. (See 
Appendix I.) 

Related Information 

It is difficult to determine the amount of related information which 
should be taught in any given course. The amount will depend upon several 
factors: the subject being taught, the amount of related material available* 
the time available, the age and interest of the group, and capability and 
^resourcefulness of the teacher. 
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!n any event, related information in appropriate amounts is an 
es^ntbl phase of industrial arts and should not be overlooked by the 
teacher. It should be pointed out« however, that good judgment must be 
exercised in determining the amount and kind of related instruction given. 
Too much will serve to dull the student^ enthusiasm, for he may be 
primarily interested in the laboratory activities. On the other hand, a lack 
of appropriate emphasis wilt weaken the program. It should be 
remembered that a comprehensive industrial arts program is not synony- 
mous with 'nhing makin*'.** Rather* project construction is a means by 
which the objectives of industrial arts are attained. 

It should be mentioned that there is a wealth of industrial arts text* 
books and materials available. Due to the constant development of books^ 
it is impractical to attempt to provide a listing of books in this publication. 
A current listing of textbooks and many other related materials can be 
obtained from the office of the State Supervisor of Industrial Arts. 
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Related instruction is an importint ph^ivc of alt industrial arts cour^. 



It should also be noted at this point that it is the responsibility of the 
industrial arts teacher to provide information about careers and occupa- 
tions. Some time should be set aside during the school year to provide this 
instruction. 
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SMftiy Mod First AM 

The leaching of safety and institting safety habits in students is a major 
responsibility of the industrial arts teacher. 1 o prevent accidents^ it is 
imperative that adei)uate super\ iston he maintained at all times. It is neces- 
sary that the teacher give adequate machine operating instructions to ail 
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surety infttrucfioni^ are a vital part of afl mjchiiw dcmoni&tnifiony. 



students permitted to use machines; provide safety guards for all machines; 
schedule periodic safety discussions; make availahle safety charts, signs 
and facts; require learners to secure operating permits from the teacher; 
pass a s;ifety test which is to be kept on file; han conversiition by or to the 
operator of a machine: forbid horseplay in all areas of the laboratory; and 
encourage ihe wearing of suitable clothing for sijfe operatii>n of machinery. 
In everv industrial arts laboratory a first aid kit containing the following 
items should be available at alt times: kind aids, cotton halts, mertbiolate, 
adhesive tape, disinfectant, gau/e. and eye wash. I irst aid supplies should 
be under the direct control of the teacher and should have a special place in 
the supply room or perhaps in the teacher's office. A perpetual inventory 
should be maintained to assure having appropriate supplies w hen needed. 

It is strongly suggested that each industrial arts teacher discuss with 
his immediate supervisor, usually the building principal, the possibility of 
accidents and the priKredure to follow in the event they occur. logether 
they should agree on a plan of procedure fo follow in the event of an aeci- 
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dent resulting in an iniijr> uithin the bh<»rator> . In cases where a sehool 
nurse or a first aid station is ;ivaibhie« the industrial arts teacher should 
coordinate his etlorts with theirs. 

The instructor should not ieaiethecbssrcKimexcept inaneniergenc\\ 
If he should have to he out. power to all machines should be turned olTso 
that thc>' cannot be o{vrated during his absence. 

The major causes ot accidents may be classified under the tollowing 
headings: 

Conditions ol the Room and equipment 

Overcrowded comJitions 

Poor housekeeping 
Huii tiH)ls and machines 

Unguarded belts, pulleys, gears, leadscrcws, 
cutters, sw itches, etc. 

f-atlure to use pushers, jigs, or guards 

Improper location ol machines 

Piwr lighting 

Lack of storage space 

inadequate eye protection 

Inefficient Instruction 

l4ick of safety consciousness 
Lack oi student discipline 
Overtime work without supervision 
Improper attitudes 

Failure to check faulty machine^< and hand tm^ls 

Tests and TfsUnK 

The most satisfactory lorm of test for measuring informational 
achievement in industrial arts if* the objetiive test. This type of test enables 
the teacher to cover a wide range of material in a minimum amount of time 
and can be easily administered and scored without involving the pcrsiinat 
judgment of the teacher Howc\er. the alert teacher will at all times make 
an effort to allow the student to express himself in writing by giving a small 
percentage of discussion questions fVrformancc tests also have value i^i 
the industrial arts program. 



IHHy 0$m Procedure 



The teacher should es^tablis^ some definite procedure for the students 
to follow each day in the ctass. A sheet containing this information might be 
given out during the first or second meeting of the class^ thereby removing 
all doubt as to just what is to be expected of the student during the year. 

Laboratory Maintenance 

It is the resfwnsibility of the industrial arts teacher to keep a check on 
his tools and equipment and to keep them in the proper working order at all 
times. The sharpening or repair of tools and equipment should be attended 
to as the need arises and not put off until it piles up. Tools and equipment 
that are not in good working order are potential sources of danger and con- 
tribute to inefficiency, inoperative tools and equipment should be put into 
storage until they have been repaired. 
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C HAPTER V 



TYPICAL COURSE OUTLINES 



The foUowing course outlines and lists of suggested projects arc 
esigned to cover four areas ot teaching. 1 hese areas arc industrial crafts* 
nulti-Tietd concept, major-field concept, and mechanical drawing. As 

tdicated in Chapter li, the industrial cmfts area is developed for use in the 
owcr kvcl of the junior high school or tower high school grades, and the 
najor-fteld area fof the high school grades. Since the time alloted for each 
init is llexiblc, particularly in the industrial crafts area and the multi-field 

iboratory, no attempt has been made to present a detailed outline of 
.intent or projects for the various units to he covered, 1 he teacher is 
;xpectcd to add to or delete from the content outline and list of projects 
ccording to the needs and interests of his pupils, his cbss organization, 
nd the available facilities. Complete lists of texthooksand reference books 
re available from the office of the State Supervisor. 

Industriiil C rafts 

Although no effort has been made to outline the area of drawing and 
planning in industrial crafts, it is to be expected that all students will be 
ntroduced to and receive basic information in this area. 

« Cermmks 

A. Course content 

1. History, development, and uses of ceramics 

2. Occupational opportunities and information 

3. Sources of clay 

4. Preparation of clay 

5. Forming 

6. Drying and firing 

7. Gla/ing 

8. Finishing 

B. Typical activities 

1. Jars 

2. Ash trays 

3. Figurines 

4. Table lamps 
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A. Course content 

K History and development of woodctafts 

2. Areas of tnttn^ion in woodcrafts 

3. Related areas of study 

4. Materials for woodcrafts 
S* Toots and supplies 

6* Cutting and shaping operations 
7. Staining^ scaling, and ftnishing 

B. Typical activities 
1* Animal figures 
1 Models 

Ui. Aft Metal 

A« Course content 

i. Historical background of the art metal craft 
Z Occupational opportunities and information 

3. Supplies and materials 

4. Planning and layout 
S* Cutting materials 

6. Shaping and forming 

7. Assembling and polishing 
B* Typical activitie^i 

1, Free-form candy dish 

2. Utility tray 

3. Mint dish 

4, Label pin 
IV. Mosaics 

A. Course content 

K History and development of mosaic arts 

2. Occupational opportunities and information 

3. Supplies and material 

4. Tools 

5. Operations 
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B. Typical ftctivitia 

2. Figure coating 

3. Three-dimcniuofiai pi^urn 

4. Trays 
V. Gmiihk Alts 

A« Course content 

l« History of the graphic arts iudustricfi 

2. Occupational opportunities and int'ormation 

3. Tools aiwi suppticii 

4. Blueprinting 

5. Designing with cutouts 

6. Making items with stencils 

7. Printing with a hectogr«iph 

8. Printing with a mimeograph 

9. Linoleum - Wock carving and printing 

10. Silk screen printing 

It. Printing with stamps and types 
B* Typical activities 

1. Make a blueprint from tracing 

2. Cut a film for screen printing 

3. Picture prints 

4. Place cards 

VI. PUKfet 

A. Course content 

L History and development of plastics 

2. Occupational opportunities and information 

3. Types and classification of plastics 

4. layout and transferring designs 

5. Cutting and shaping 

6. Drilling, tapping, and threading holes 

7. Buffing and polishing 
8* Surface decoration!*i ;.v 
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V. Methods ot toi mttig 

10. Carving and engraving 

11. AM^cmbting 

12. tuloring 

13. Casting pUislicii 
14 I thcr gU»» 

B. lypicat activities 

1. laminatcil box 

I Pin-up lamp 
3, Serving tray 

VII. LMtbtr 

A. CoursiC content 

i History and manufacture of leather 

2. Occupational opportunities and intonnatton 

3. luolsh and supplie!» 

4. Cratt leathers 

5. Storing and caring tor feathers 

6. I)c!iigning and template making 

7. laying out and cutting leathcrji 

K. Preparing leather tor tooling and carving 
9. I rans^terring dcMgnj* to leather 
lU. footing and modeling det^igns on leather 

I I Stamping and carving 

12 launching holes in leather 

13. A>sembling projects 

14. Cleaning leathers 
tS. Hnishing 

typical activities 
I Btlitotd 

2. Coin purse 

3. Belt 

4. Arrow quiver r'lC 
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Multi-Fiekt Ubontory 



The multi-field laborator\' providcjs pupil experiences in at least four 
different industrial activ itie^ carried on simultaneously in one room under 
the direction of one teacher This type of laboratory is recommended as the 
soundest approach to the basic industrial arts courses at the junior high or 
middle school level. 

A suggested plan for the rotation of the units of the multi-field labora- 
tory, not necessarily the ones given in the example, is given in Appendix A. 
The selection of areas to be included in the multi-field laboratory should be 
considered carefully as an initial step in planning ihe program. 

The orientation period should include some sketching, planning and 
drawing; safety p»!^*:ticcs; explanations of rotation charts, tool checking 
processes, and clean-up duties; and student evaluation and grade assign- 
ments, as well as an example to each student as to their purpose for taking 
industrial arts. 

Sketches or drawings should be made ol all prt>jects to be worked on 
by the students, and these sketches should be checked and approved by the 
instructor before the student begins the actual work. 

Ihe following area outlines are typical of those found in many multi- 
field laboratories. 

I. Bisie Electricity- Ktecfronics 

A. Course content 

1. History of elcctriialdcvelopmentsand occupational opportunities 

2. Safety practices 

3. I he electron theory 

4. Electricity and magnetism 

5. History ol magnetism 

6. Kinds oi magnets 

7. Nature of magnetized materials 
K Inducing magnetism 

9. l ypes of electricity 

10. Sources of electricity 

1 1. Electrical circuits 

12. I he How of electricit> arid* conducting materials 

13. Introduction to electronics 



ERIC 



49 



14 Communications 

15. Control de\ i4:cs 

16. Measuring instruments 

17. Safety devices 
B. Typical activities 

1. hlectric motor 

2. Transformer 
.V Hot plate 

4. Basic receiver 

5. Continuity tester 
IK Wood? 

A L oursv coiUeui 

1, Survey ot the va>ud irulusirs 

2. Related intoraiiition m \ wood industr\ 

> Owcupationai apportunities aiui nUoiin.auM) 

4. Sat'civ uistruciions 

5 LiSini: out 

6 Cutting 

7 Shapmg 

5. Joifii cuf)stn)ct!<M) 
.Stnov)Uinjg 

Asseinhiuig with bonding: ajji-nts and t'astcncis 
If. Slatnnig. scahnu, and t'inivlanL» 
12. F^ilishing vvoi^d surtaces 
I.V Inlri^duction to power tools ,ind nuichinery 
H. f'\ pica! ac'fiMties 

1 1 amij}ated fray 

2 C/iii! rack 

y Boat paddle 
4 NH'aUT ♦^kis 
lit. Mechuntcai Draninj* i$iui riiinnMi;; 
\. Collide cOfiU'nt 

1 Hisuuy and dcAchipnient ol nu-chanica! drawin^f 
^. ( )ceupaiu>nal oppoi uauttcs and MiluiuiaU(>f) 
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3. Supplicti and equipment 

4. ManipuUittvc skills 

5. Lctlcring 

6. Orthu^raphiciil pri)jcciion principle 

7. Sketching 

8. Reproduction oi drawings 
B. 1 ypical activitte^i 

1. Lettering plates 

2. Sketching pbtc 

3- l^rojcction practice 

|V« Home Mechanks 

A. Course content 

1. Reading a working drawing 

2. Care and use ot common h4)usehold tools 

3. Application ol p;iint and other finishes 

4. Reniifving puint and otiier linishes 

5. Preparing malcri:ils lor retinishing 

6. Repair oi screen and windows 

7. Door maintenance and repair 
S. Simple electrical miiintenante 

9. f lementary appliance repair 

M). Basic plumbing maintenance and repair 
i I. Care ol yard and giirdcn equipment 

12. Bicycle maintenance 

13. f irst aid 

14. l ire prevention and control 

15. Salety at home 

16. lools and cqtiipment lor the home 

B. t ypical acti\ilies 

1. f aucct repairs 

2. Replacemeni 4*1 pings and ct>rds on clccirical g»Kj^clN 

3. Replacement ol v\indt)w panes 

4. Rciirnshing hirniturc 
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A. Couriic content 

1. History and development of metals and the metats industry 

2. Occupational opportunities and ini'ormation 

3. Selecting and planning metals activities 

4. Selection and care of materials 

5. Tools and equipment 

6. Cutting and filing 

7. Bending and forming 
a. Taps and dies 

9. Metal spinning 

10. Making castings 

11. Heat treating 

12. Decorating, polishing, and finishing metal surfaces 

13. Ornamental iron work 

14. Sheet metal work 

{5, Introduction to machine tools 

16. Introduction to welding 

17. Safety 

B. Typical activities 

1. Wall lamp 

2. Mailbox post and hanger 

3. Cold chisel 

4. Tackle box 

5. Duct construction 
VI. Power Technolojjy 

A, Course content 

1. History and development of mechanical pi>wer 

2. Occupational opportunities and information 

3. Safety practices 

4. f ools and equipment 

5. Power measures 

6. Power transmissions 

7. Fuels and lubricants 
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8. Steam cngincti 

9. Internal combustion engines 

10. Atomic and solar energy 

11. Hydraulics and pneumatics 
B. 1 ypical activities 

I. Check and adjust small gas engines 

1 Disassemble and reassemble small gas engines 



Major* Field Concept 

The major-fieid course content should be expanded so as to provide 
functional skills and information for a two-semester experience* The mutti- 
lleid laboratory should he a prerequisite to study on the advanced level. 

The sample course outline represents only one of the five major multi- 
field courses which areas follows: Applied Llectricity-Klcctronics. Woods. 
Metals, Mechanical Drawing, and Power technology. However, any 
phase of industrial arts may bcdevclopcd and used on the advanced level to 
suit the industrial complexion of the particular community. 

i. Applied Elrctricfty-Etectronlcs 

A. Course content 

I. Historical developments 
2 Occupational information 

3. Safety practices 

4. Terminology 

5. Tools and equipment 

6. Electron theory 

7. Insulator and conductors 

8. Electrical circuits 

9. Types of electricity 
10, Magnetism 

I \, Sources of electromotive f orce 

12. Measuring and computing electrical units 

13. Uses of electromotive lorcc 
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14. Practical applications of elect ricity-<lcctiunics 

15. House wiring and appliance repair 

16. Electron tube and applications 
I^. Semiconductors and applications 

18. Tran^iiiitors and applications 

19. Communications 
B. Typical activities 

1. Loudspeaker 

2. Hi-Fi amplitier 

3. l oudspeaker radio 

4. Power supply unit 
II. i^leduinicMl Unwin)( 

A. C ourse Content 

1 . H istory a nd development ivt mechanical drawing 

2. Dccupational opportunities and inlormation 

3. Supplies and equipment 

4. (ieometrical construction 

5. f heory ot shape description 

6. Multiview projection 

7. Sectional views 

8. Auxiliary views 

9. Revolutions 

10. Dimensioning 

1 1. f hreads and fasteners 

12. Design and working drawings 

13. Oblique projections 

14. Perspectives 

15. Intersections and dcveli)pmcnts 
U t ypical activities 

1. Problem solutions in various areas 

2. Drawings of various types 
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CHAPTER VI 



INTRODUCTION TO MODERN INDUSTRIAL PROCEDURtlS 



Developing in each student an insight and understanding of mt>dern 
industry and technology and its place in our culture is one ot the primary 
goals of Indus trial arts. Some believe that this goal can hest be met by giving 
students the opportunity to become involved in industrv' through the 
openition of their own industrial business endeavor. 

In this endeavor the students form a corporate organization, laisc 
necessarv^ capital through the sate of stock, design and manufacture a 
product by means of mass production techniques, advertise and sell the 
product, declare a profit or loss to the stockholders, and finally terminate 
the corporation. Simultaneously while these activities are being carried on 
in the laboratory, the students are engaged in classroom studies about 
industry and the free enterprise svstem under which it operates 

BEST CCPY AVAILABLE 




An i>ricntation to modern incjustrja) prowcdurt-s must hc>!i\cn tn ilu-cl.»sv b\ 

It is recommended that this approach to learning abi>ut indusUs be 
used in the tatter part ol a basic ctnnse in industriaiarts. or it ctxildcnctwu- 
pass a full semester il the student has an ijppiutunity t<^ take tun years oi 
industrial arts. Any typical scho^Updustrial arts laboratory uill serve tot 
teaching a unit on nuHJern industrial procedures. 



I his apprctach ta teaching industrial arts will be discussed under the 
tollowing seven headings: Organizing the Student C orporation. Research- 
ing and Deiiigning the Product. > inancing« Manufacturing the PriHluct. 
Distributing the fh-cxiuct, lerminating the Corporation, and evaluating 
the l earning Hxpcrience. 

OrgiifiUifiX the Student C orpanitkin 

The students f orma corporate type ot business by each purchasing one 
siuire oi stock in thccorporationjit is suggested that each share of slock be 
priced at SI. IX), I his figure can be adjusted. howc\er, to meet kKal school 
conditions.) I his investment makes the members of the class stockholders 
in the corporation and will allow the business to start with a small amount 
of capital in its treasury. A name for thecorporation is sclecied by majonty 
vote. Officers are elected to fill key positions in the corporation. 



I he president has the responsibility of coordinating the efforts ol the 
thiec main departments of thecorporation which are engineering, produc* 
tion. and sales. These departments are headed by vice presidents. Iiach class 
member is assigned to one of these departments. 
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iiiJtNi spcakcis in*iv pnnidc asvl^tiintc in s<»l\ii)p pnihlcms tacnji* >t>uf student 



t he engineering depitrtment is responsible for consiruciinga proto- 
type of Che product to be manufactured, preparing required wi^rking 
drawings, and designing and building any jigs or fixtures needed by the 
^"^ductlon department. 
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A% the name implieti^ the production department h re^ponstbte tor ail 
aspects of manufacturing the product. 

The %alcs department i% rcspimsibtc for aii aspects ol" advertisement 
and !sale of the product manufactured by the corporation. It additional 
stock in the corporation is to be issued, the sales department will assume 
this responsibility. 



Resesrchiflt and Designing the Product 



Many factors will determine the success or failure of the student 
corporation. The selection of the product to manufacture, however, is4)ne 
iif the most important because if the student business endeavor is to be 
profitable, the product selected must sell. I hc entire class should, there- 
lore, be involved in its selection. In selecting, factors such as student ability, 
equipment available, space available, time required, availability of 
iTWterials, and satability o\ the product n^ust be carefully considered. 
.Starting with as many ideas as possible, the selection is narrowed to two or 
three, A detailed study including market research should be made of these 
ideas. Market surveys can give information abiiut selling price, color 
preferences, si/e, and design details. At this time students could become 
involved in taking a consumer survey, selecting a representative sample of 
the public, tabulating responses, and interpreting information received. 
After this has been accomplished, the prcxluct is selected based on acl*»s$ 



vote. 
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fhtf cniirc ch^ss i^hould K- involved in the s4*kvtN»n ot the prcnjutl et» he 
'mnufacfured. 
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FinincinK 



Once the product that u tl! he nianufactured is known, a cost analysis is 
tnadc to determine the expense in producing and distributing the product. 
This figure, multiplied hy the number ol units to be manuiactured« 
determines the total nvtnutacturing aixl distribution costs. If this cost 
exceeds the amount of money in the corpiiration treasury, additional 
capital must be raised. I he hitard ol directors may authuri/e the sale of 
preferred (non-voting) stinrk in the corporation. I bis stiKk can be sold to 
friends and parents at the same price per share as was the common stock. 
I hese stiKkh«)lders will share equally in whatever profits are made by the 
C4>rp4M'atton. 

An alternate method of financing this student endeavor, which eli- 
minates the sale of stock, is taking advanced orders for the product. I his 
requires making several priHiucts to use as samples to show prospective 
customers. After orders are received, plans are niiide to produce the units 
needed to fill the orders. 

IVIftnufacturinK the pRKluct 

Before manufacturing can begin, a prototype of the product must be 
built. This is done by the engineering dep;irtmcnt which will also make 
W4>rking drawings of all parts of the product. 
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IV<»itM>pt"» (t»H»i Ih' hiindiHinJc KviiiiKf lluv citniioi tv im\<' puKlucctl. 
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In planning for production an analyMsol operations is made, pbnsarc 
made concerning how the work will he routed during the manuiacturing 
process^ inspection procedures are determined, and the work torcc is 
tmined. The vice pretudent of production may appoint individuals to serve 
as safety director, time and motion director, quality control director, train- 
ing director, and in other positions to assure that the production process 
operates as efficienlty as possible. 1he time actually devoted to manu- 
iacturing theproduct varies with the type and number of units prtniuced. In 
junior high school, however, three to four weeks is the average time 
required. 

During the actual process of production all class members have some 
job to perform on the pnHiuction or assembly line. l o add realism to the 
experience, class members may be paid a small wage for their prcniuction 
efforts. I he bi>ard of directors must determine the amount of wages to be 
paid. Mass production techniques are employed in making the priuiucts. 

A standard objective of industrial arts is to emphasi/c a systematic 
appriuich to an assigned task, the customized prixluction of a single unit, 
as used in the industrial arts project method, only partially teaches this. 
When making a single unit an error in sequential planning may result in 
little morcthan minorfrustration. However, m mass production an error u) 
planning is multiplied many times and can be disastrous, I herefore, the 
production aspect of this experience provides a realistic opportunity to 
employ careful and detailed planning for the production cycle. 

in a mass prixiuction operation a single unnecess;iry motion by a 
worker is multiplied by the number of production units he works on each 
day. Sometimes this one motion can make the difference between prtifit 
and loss. The prcnluciion personnel in the corporation should be aware of 
this and plan in detail for maximum elficiency of each worker. I his 
responsibility would include: 

1. Ihe most direct movement (shortest distance) from one work 
station to another of materials, 

2. Avoiding unnecessarv lifting and setting down, t hroughout the 
production prticcss materials should be kept at wiirking level 
(usually bench height) whene\cr possible. Wheeled materials 
carts are desirable. 

3. Making use of w hatever special tools may be appriipriale to faci- 
litate production. I bis may require designing and constructing 
jigs or fixtures. 
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During ihe time that the clas% k engaged in the production proces^K 
visiitation should be encouraged from other Mtudent^;, teachers^ and parents^. 
Invitations might even bciient to indu^rial and huMnctis-minded pci)pIcot' 
the community, for i^uch an activity can create tntere^rf hcv ond the limits of 
the etas^ or even the school itself* This outside interest gives additional 
encouragement to the students involved. 

Dbtribuling the Product 

An advertisement campaign, designed to make the buying public 
aware of the prcxluct being manufactured by the student corpiiratiim* 
begins even before priHlucts are completed. 1 his may include piasters and 
displays in the school building and in stores in the community. 
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I'oairr* arc dicctivc mcanx i>i aiivciti^m^ the t<im|Viny pnHfuct, 



A sales campaign is not a haphazard activity. It requires detailed 
pbnning early in the corporation's life. A careful campaign may make the 
difference between financial success and failure of the corporation. I he 
type of manufactured product w ill suggest the sales approach to he used. A 
low-cost item may sell best to other students within the school. A more 
expensive item may sell better to parcntsand otheradults. Some items may 
be sold in business areas and by do(ir-t<vdoor salesmen isubject lo school 
and municipal approval). 
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During the salcii campaign all members o( the class assume the role ol 
m\cs personnel. 1 he Niard of directt^ni dctermine^i the ain4>unt oi com- 
misMiiHi paid on pnHJuci siilcs. As an incentive to boost jale^cHorts.a salcx 
av^ard trophy i% often presented to the student nuking the most 

Tgfmitminf the CorponiUaii 

At the end of the project the student corporation i% disisolved. This 
involvcii converting the corporation asset:; ii.u» cash (selling all incom* 
ptcted products and materials) and determining what profits have been 
earned. The stock cert ificate^A are recalled and the dividendjithat have been 
made arc divided equally among the st^Kkholders, I he student corporation 
no longer exists. ^^^^ ^ 
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DividtfrnJ checks should be prcpiiK'd prior !o the meeting to di^iMtUc thccorpitration. 



EvftiMtinK the Lcaraing Experience 

A follow-up discussion of the organization, planning, manufacturing, 
and selling of the corporation product is a very important phase of the 
study of modern industrial procedures. Itach student should be given the 
opportunity to give an account of his experiences in his particular job. He 
should discuss his difficulties, his tikes and dislikes, the relationship of his 
job to the total operaticm. and the education needed to assume such 
responsibilities in a real industry. 
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I hc discussion should identify problems that developed during the 
operation ol'the corporation. Possible solutions to these problcnu or sug- 
gcsttoos for improving the operation should be emphasj/ed« 
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APPENDIX C 



Tools tfid Equipineist 

The foilowing suggested lists oi tools, machines, and other equipment 
arc presented as a guide based on approximate needs tor the development 
of units which may be included in the multt-tield faboratorv' and those lor 
the m^jor-fictd laboratory. 

it is suggested that schiM)l authorities preparing lists of tools and 
equipment be alert when specifying items for competitive bids. Carefully 
written specifications must he included to insure gOiHl quality tools ai^d 
equipment. An equipment list with more detailed specifications may be 
obtained from the office of the State SupervisiK of Industrial Arts. 

fLC^pmcnl for C'omlNratlua and Vnlt Course 



ChMiktHiaril Svl. complete with cttnipass, I -square. 

untight edge, protraefor anJ tnatigtc f >c! 

Drawing Biiard, IK" x 24"^ 24 

t'rising Shield 24 

Irregular Cunc. H^-^" 24 

Papvr ( utte*-. 24" .... I 

IVnvil ShiirpcmT. sell k'edcr. drahsmun I 

Prntracfur. 6^ ' ^ degrees. senii-i:ircuLii 

s€>[ld siiuare edge -4 

Sciilc. architect'}* 12", engine dividvd 24 

J fiangle. MY \ (4) \ icr 24 

rriang^e. 45'^ \ 45^ H)" 24 

f -Squiire, 24" 24 

Drat ciog Sttir^ge ( a hi net I 

Drawing I ah!':, st ude nt\ 24 

Diaumg and l)emonstratu>n lahlc. instriainr\ I 

I iling Cahinet. 4 drawer. legal si/e with Ittck I 

(ienera! Storage Cabinet I 

Stools tor Drawing fahleN. adjustahle heights 

from I«'to 27- 24 

leaeher\ adjustable uphiilsfc^^eil chair wtth 

ring t<u>trct<t, adjusfment from 20" to 2S'' I 

! >ra!f snwn Duster Hrut^h 24 

Paper Shears. Itr I 
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Opuooai equipment tor unit counter 

l>f»wing Set 24 

Leitcring Set 4 

t>ralstiig M^tne. board covefjigc.2K* x 40* 24 

Whiteprimer aiKi I>cvcli>per Combination. 

42* oip^eit>' f 

EU:CTRICiTY-EL£CTKONICS 



L«bor»lory 

Bit. au|en Vd'-l" x I6ih« 0 

Wadet, Iwck WW, I2\ HS: 18 T 241 0 

B<rAee, 10*, open mtchet 0 

Bu/zers 6 

C ap^itjiiiGc Tester, wred 0 

C^^lamp: 4*, 6' 0 

Chile l« wood: 

Y4\ w'. yr. r o 

C ofd Chisels: 

'/r, 0 

Combination Box and Open End 

Wreneh«. sci of II, H'-T 0 

Combination India Oil Stone, 

6" X 2* X r u 

CompaxK, huntsman I 

Conduit Bender: 

'-A", 1 each 

Countersink, ro?«, Y*", brace U 

Crimper Cutter 2 

t^ividerK wing, 8* 0 

DrilL S. S. Jobbers type. 

f ta^-t 4'-x64th5i \ sci 

End Nipper, 6' 0 

Extension Cord, heavy. 25' [ 

MIc. auger hit. 7* 0 

Hie Card 0 

File Handles, assorted si/e* 0 

File, mill, bastard cut, 10* 0 

hile. round, metal. 10* 0 

File, round, wotxl, bastard cut. tO"* 0 

File. W'Hjd, cabinet. 10*, half round 0 

Galvanometer. 50-0-50 scale, 2 1^* I 

Hammer, hall pein, M oz., \2 oi 0 

Hammer, nail, f.^ o? 2 

Hammer, soft face. 8 o/., re«ifient celluloid 0 

Hand Drill, 3 18* cap. A -,' 1 

O 
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QtumtHy 



LabonUoO 

I %c\ 
1 du/^ 
2 
fK 
I 

4 each 
I each 
I each 
I set 
I 

4 

1 each 
I 

4 

2 

2 ^is 
I 

2 
2 

4 

i do/. 
2 

2 
2 
2 

2 

{ each 

4 

I 

2 



Headphone. douMc I 2 

Htfxnut Driver ^ *ct 2 wrts 

Kwlc. Sbyd 4 8 

Magnets, hJir. 2". permanent I >ct 2*ci% 

SU$nci%. kb «rt I s«t 2 letf 

MaJkt, fuW»r» 20 07 0 I 

Mat&. rubber, tor (cit bench I 2 

Nail Set: 1/32*. 3 32* 0 2 

Needle Filet, l2^'/4- long I i 

20.0U) Ohm* Vdt Muhimeier, wired 0 2 

<HcilIu«eopc, 5*. wired 0 I 

Plane, block. 6* 0 2 

llier*, 6^/^'. etedncian** sudectating 2 4 

nicrv, lineman 2 4 

VUef% 6*, nccdlcnoie with cutler 2 4 

l^m. 6', oblique 2 4 

Punch, center. x4"' 0 J 

Punch, drive-pen. 0 ^ 

Rivet Set, 12 0/ 0 I 

Rule, bench. 24' 2 4 

Rule, 6', iolding with bra^n slide 2 4 

Saw, hack, 14*^ 0 2 

Saw. compawi, 12* 0 I 

Saw, coping. 6'/:* . . . , 0 I 

Saw. cfowcut. hand, 22\ 10 pt 0 I 

Saw: hack, adjustable. W\ 12* 0 2 

Saw, rip. hand. 26*, 5*/^pt 0 I 

Scrcwtirtver. electrician's, 8* .... 6 10 

Sirrcwdrivcr, off jict. 4^ <^ 32* tit^ I ' 

Screwdriver. Phillipi^: 

No. 4. So. 5-9. No. 10-16 I each 2 each 

Signal Generator, wired 0 I 

Signal I facer. wired 0 t 

Snip*, aviation. tcJt ,ind right. 10* 0 2 

Snip^i. tinnerN ^' cut ^ 2 

Soldering. Copper, electric. 6^/^*. 

3 16" tip. 25 watts 3 3 

Soldering (iun I 4 

Square, aluminum, body 24* \ 2*. 

longue 16"' ?i PA" 0 f 

Si^uarc. combination try. 12* 0 3 

Square, try*. 10* 0 2 

Tap and Die Set. incliidcs NC and Nh 0 I set 

fei>}{er, electric circuit 2 6 

l est l.cadJi 1 ^ 

I ranUormcr. doorbell. 1 10 120 volt 

primary . 10 V secondary 6 12 

1 ube f eiiter. wired , , 0 I 

Vacuum I ube Voltmeter, wired 0 I 
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Vajinxtcr*Ammcter CombioAtuio 
0-25 amp* AC U-125/250 VAC 

U-SOampt AC 0^150/600 VAC \ each 0 

WircCJjufc I 2 

Wrcndi, jMijuiUilile; 4*, 8* I each 2 each 

Wfcndi, Alkm type I a-i 2%ci% 



WOODS 



HMdToolf 

OcicripikMi 

Laboratory 

Awl. iKrniich. 6* 3 

Bench Slop*, 1 -shape 4 

Bit \V4CT. *4*-r X Idihi I H-t 

Brace, 10", opci- mtchct 2 

Burni>i«f, 4'/?* blade \ f 

Caliper. 6*, I S. mjIuJ nut \ 

< aliper. 6* O. S. «olid nut \ 

Chiiel. p<Kkd type: 

V 2 each 

r 

i I each 

ChiM:!, wxHxi turning: 
I skew 

'.4* gouge 

gouge 

rj, noMT 
'/S ifpcar point 

parting I set 

C-Clamp*. 
4* 

4 each 

Clamp, l-har: 

Mr 

4 each 

Clamp, hand: l ength Jau Opening 

itr 

16* 12^ 4 each 

Clamp, miter frame. 24" eapaeify f 

Countcriink. him:, hrace I 
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Quantily 



Major-FMd 
i4iboni(ory 

} 
K 

2 )iCt!i 

4 

2 

3 
3 



4 each 



2 ea^'h 



3 HTtS 



S each 



lOeach 



to each 
3 
1 



Divider, wifif : 

I each 2 isiich 

Dowdiiif Ji|u 3/ i6"-i Y guides t I 

i^HL S. S. Jt>libcr% type. 

I la"*! 4" X 64(hs \ %c\ 3 licU 

DriUJluted, I l6"-ll/l6"<ietofS) I tct l%cu 

Drill, htttkJ, %" cap4»city 2 4 

lixfMiMiiHi Bit, I 2 

Kik Card. «tcel b«ck Inimc 3 d 

HUf Auger Bit, T"' I 3 

Fik. cabiiKt. Jwit' round: 10". 12* 2 each 6 each 

File. saw. ilim taper, V 2 3 

Kile, vaw, e\tra liim taper, T"* 2 3 

HJc. MiU. bnuard cm, 10" 2 3 

FiJc, nat wiwd, 10- 2 4 

File, round wchhI, ha^fard cut, 10" 2 4 

File, ball round wood, 10% bastard cut 2 4 

llandkN. tile. asMirtcd su/es 2 do/. 4 do/. 

Ciougc, auger hit I 2 

(iougc. marking 2 ft 

Kit*, gimkt. a*iiiorCcd u/c% 5 5 

Ciiartii C utler 2 2 

Ciouge. outsulc ground wah h;indfc 

I 2 

vr I 2 

0 2 

r I 2 

W}" 0 2 

iioiigc. tn^dc ground, with handle; 



I each 2 each 

Hammcr.na^l: l.^o/..l6o/ 2 each 4 each 

Hammer, fack. 5 o/ I 2 

Hammer. upholMcrer\. 7 o/ I 2 

Hatchet. haH. .1%* I I 

Knilc. Sioyd. hiadc 3 6 

Knife, puifv. ebsiic hiade. 3!r 2 3 

t evel. carpenters, hjrdw<HHl. 

I Urvcl and I plumh, 24" I 2 

Malfct. carpenters 2^/^" x 3' x 5" 4 K 

Nail Set. Jii/es. I 32*. 3 32" 1 each 3 each 

Oiler. I 3 pi.. Mratght spoui I 2 

Plane. W^ick. 6' ....... 3 K 

Plane, smooth, r 2 K 

I'lane, jack 14" 2 6 

^'"*er*. comhination. 8" - . 2 4 



ERIC . >^ A-8 



RM^tetfroMd, iO^(NUUni 2 4 

Rate, hcndi, 24" x VA" mapk 6 12 

Riik, fiMmg, 6\ bisif ilkle 2 6 

&iwaiimp,9Vi' I I 

SaW^ GOfM^ 4 4 

Saw, oompMi, 12" 1 2 

Saw, tack« 14* 4 « 

Saw, croMcuC, bind, 22\ la fH 2 4 

Saw, rip, hMd, 26^ 5 pc 2 4 

Saw. Kt Ifor hand tawi) I I 

Saw, miUf box, 28* X 5* I I 

Scnpcr, ctbiad, Zii-'x 11!^" I 4 

Scfap<r, tand. 3* x 5" 4 » 

Screwdnver, Handard: 

3' I 2 

4" I 2 

6* 2 4 

12* I \ 

ScretKlhvrr. Phillips: 
So. 4 
So, 5*9 

Ho, 10-16 I each i each 

Screwdriver Kfi. »/4* r 2 

Spoke Shave, 10* x 2^^" I 4 

Square, oirpcatcr's. aluminum. 

body 24* X 2*. tongue 16' X 114' 2 4 

Squaix:, combinalion try, 12* : 3 6 

Square, try: 

4 10 

r o . 2 

6- 0 2 

Stone. ImJia Combination Oil, 6' X 2* X r ... I 4 

Stone, flip, medium, 4^/:" x I x 'Z** x I ; 16* I 2 

Surfome. plane type ... 0 4 

Surform, file type 0 4 

T-BevcJ, sliding. 10* I 4 

Wrecking Bar \ 2 

Wrench, adjustable: 6*. 10* | each 2 each 

Wrench, Allen type I wt 2 

Woodcarving Set 2 Jieti* I set 

WOODS 
Power Too(t 

DmaipHam Q%mmiHy 

Muni-Fiefd M Fkfd 

Laboratory l^iboralory 

Dhfl Presi, \y floor model I I 

Grinder, 7*. compete with pedesUf 0 I 
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Juifticf , r I I 

iMhc, wood^ 12^ iwtj^, compkte wiib acmukhics I 3 

PiMcr, fr I I 

Sander, Bdt, 4' * 24* 0 I 

SMPdcf, beh And diic combiMlkia i i 

stw^aJd^ir* I I 

Saw, Madct and dado beads for 10'' i ict f lel 

Saw, «cit)IU 24' I 2 

Saw, UWc, 10- t I 

Stiaficr. wood, complete with 9^ce%scrk% 0 1 

Shkkir lafcty eye, 6' viior type I 3 



WOODS 



OMicffipiioa QmmHy 

IHMMI-FMi M^FicM 
Latoracory Lakoraiory 

Giuc and Slain Bench I I 

Workbench. 64' x 54' x m\ 32'' high, each compkte wiih 

4 woodworking v!«cv 2 9 



METALS 



HajidTcKi^ 

IVfuHf-Fleid 
Laboralory 

Kcnding Jig. mcMl. capaciiy 'z^* * I* 1 

Blade*, jeweler^ «aw, 5'" 2 do/. 

C'hijicl. ca|>c. vr - \ 

i*hi^l. cold: 



Miljor-FiffM 
Laborafory 

2 

4dQZ. 

2 



r 1 each 

Chisel, diamond fH>int. 1 

C'hi)»cl. round nojic. '/i* I 

founterwnk. HS steel 2 

I)ivtder«. wing type. 8' , 2 

l-nd Nipper, ft* t 

ErJc 83 A-io ^ ^ 



2 each 
2 
2 
4 

3 



FikC«fd» 6 

Fik. hmM rouad, husunt, 10' 2 

Mk, lundic*. assorctd iiics t do/. 

hik« round hftiUnd: 

V 2 

10* I 

Fik, mill tMflird: 

r 2 

10* 3 

12* I 

GM$fi,CCmCT U 

C«#c ihcct mml I 

Ccgfftei^ dear 4 

Griodinf WheeJ UretKf I 

Groover, hand: 

5/ lb* 

7/32* ! each 

Hjurk Saw, adjufttabk 3 

Hack Saw Blacks, 12' HS: 

IlkT 

24-T 3 do/, 

ciivh 

Handy Seamcr: 

% WVr i Qich 

Hannncr, ball pein: 

4 o/ I 

Uar 4 

16 a/ 2 

32 o/ a 

Hammer, blackimilh^. 40 or 0 

Hammer, meulcrai't fnrminf with handk 4 

Hammer, rawhide, 7'/^ o/ 

Hammer, riveting, 12 o/ 

Hammer, selling, \2 o/ 

Malkt, rubber. 20 oz 

Malkl, tinnctX 2!^' ?i 6* 

Mdling l-gdk, 6' 

Mcul Punch Kit 

Micrometer, 0-1' 

Oikr, bench, 5* jspcui 

Pliem, combinauon. K' 

PUen, needle no«e, 6*. no cutter 

Plkr». %i4c cuffing. 6' 

Punch, center, M/S^ x 5* 

Punch, hottow. r, VA". H^^* I ?ict 

Punch. pln.W'x t jict 

Punch, prick. ^' x 5' 

Punch, taper. 3/ 16*. 14' j j*et 



12 
6 

3diV, 

4 
4 

4 

6 
4 

I 
2 
6 
2 



4 cadi 
6 



6 do/, 
each 



2 cadi 

3 
6 
» 
2 
I 

4 

3 
3 
3 
3 
6 
I 
3 
3 
2 
4 
3 
3 
4 

2 %cu 
2 nciu 
3 

2 M% 
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Rilct Set, uie% 8.(^4,2 Istft 2 tcU 

S^m Fn^inc. i<w«kr*s dctp, 2 2 

Scmicb Awl, 6' 6 10 

Si'iiewdJ'im, PhiUipc 

No. 4 

No. 5-9 
/ No. l(Kl6 

No. IK-up 0 I each 

>H:i«%wlrtv€r 4\ 6*, 12* 0 I akch 

ShitlA^ vi40i- lypc, 6" 3 6 

Snipft. Avifttkm, kit md rtg^. lO"" ) cadi 6 each 

SAifM, iianer't. 3* cm 3 c 

!M)ld<riiif Copper, I Lb. with handk 2 4 

Square, iluminuin. hody 24* x ton|iuc 16* x IH* . . 2 4 

Squsrc. Alujsujuim« hody 12* % V/i\ tongue 8* x T 2 6 

Sqiuiiv. combtnatson, i2\wUh 

M4imrc and center head 2 4 

lap ajid Die, NC and NF I lict I %ct 

each each 

Toag«, curved Up, 3t)\ lip 0 I 

Tottfi, gad, 24* 0 I 

long*, ttlraighl lip. 20*. lip 0 I 

Viic, dnil pnwi I I 

Wrench. adju>labic: 4*, H* I each I each 

Wrench* combination box and open end. 

>^*-r. let of II I lici I an 



Dt%crifikM 

Labonfonr 

Adjiatablc Bar Folder. 20* I 

Anvil 0 

Bender. 12* cap.* complete with acccsMirioi 0 

and Pan Brake. 24* I 

Combination Rotary Machine. 

complete with acccsiKorioK 0 

l>rill. electric hand. %" capacity 0 

Drill Pre*!, 15' 0 

Electric Arc Welder I 

Furnace, heat treating 0 

hurnace. soldering I 

Cirinder-Boffer Comhinalii^n I 

Cirinder. electric 7* pede^l type I 

Hack Saw. metal cutting I 



Maior-FkM 
Laiofmlory 



H^lmetft, i^lding 2 4 

Mct4il Ljithc, 10- compkrte with »ccc«K>ricis I 2 

MUiiAi Machine, huriAHiUiL, 

compki€ mth accoMries U t 

Sheaf*, ctKH^ff, 16 $». ap 0 I 

Slip Roll, 24* I { 

Spot Wddcr 0 I 

SquarinS Shejix UkH type C) I 

Suie. boUhofti. W \ 2 

Sukc, bcvc! cd|jc s4|UJire. 2t6* x I I 

Sukc, Wawh^im, 27* I I 

SuU. conducfuf. 2K* I I 

Sukc. hallow nundrel. 40'' I I 

S4akc. twedfeciiM?, IH'^' I I 

Wcklinf ikod dating Outlit I I 



Miichinc Bench. eiO* x 40* » ivr, .12"^ high (I 

S<»kJcfin| Stench. W \ 24' % vr, .12" high I 

Slake Bench. x 4d 2'/^. high I 

Workhcnch, % 54'' \ 2%\ high 

complete with 4 woixiworkmg e;ich I 

Workbench, 64' x 54* x 2Va\ .12" high, complete with 

4 machifiiittK \ 't%c% each I 



QtttxKfty 



Labonlary 

2 

I 
I 



POWKR MECHANICS 



Hand TchiI* 

Detcfipiiocs 

MMi-hlM 

Bar, pry f 

Bin, Ui»t drill, H.S., I I6''.t 2" x 32iidji 0 

C-4'Limpi»: b^H" 0 

Chiisel. c<»ld; V^^ '/:\yr I e-^ch 

Drill, electric hand. capacity 0 

ExtTdctor%, screw, wt of 5 . t *ef 



QuanlHy 



Ufajof^Fkltf 

I 

1 HTt 

4 each 

2 each 
I 



I ccUff Uiugtf* I wt 2 m:i* 

» ilv. tut. dituhtc cui, 6\ fU* I csich 2 each 

\ ik. miU. Kii*urd i-ui, 6*. 10" I cMch 2 C4»ch 

l ik. round, mciai, tuOi^rd cui. lU" 1 

liltf. uttH! 5". 6* leach 2citch 

I Kwhc«l Hoiikr I 

hhykhctl l*uller I 

ll*ci Sa*i. Aidjufciabfc - 0 

Himmcf. Kail p<?in. 12 u/.. 16 o/ I each 2 each 

Hammer. hfij*s. i*" I 

tmfuct Sui% 2 

M^illct. fMwhidt. ^ / - I 

M^ilki. rubber. 20 - I 

Visum Ring CirnipfcsMV 2 

IMicn, combination, 8* 2 

I'lici!*. dygi^nal. 6* , , , I 

l^ien. iwei'*-* no*e. wilhuut cutter. 6* 2 

Piicf*. iAMp nng I >ct 2 

i^Ucts^ Iru Arc - . . I 

Phcr«. ^inc gup. 7*. 1%" opening , i 

l*lief». Halcrpomp 1 

Punch, cctiter. 4* 3 32" point I 

Punch, pin. '/nWr leach 2 each 

Strcikdrtvcr. ottVct: .V, 4". 5". 6" I each 2 each 

Screwdriver, Phillip}*: 

Nrt 4 

No, 5'*^ 

%t> f(^-l6 

\»> 18-lafger I each 2 each 

Si-icndrucr. standard. 

4^ 6\ 8'. 12"' I each 2 each 

I in Snip>. aviation, left and right - 0 I each 

Valve Ctulde Reamcn» I 2 

\alvc Scat tuHer I . 2 

Valve Spnng C omprejisor I ? 

>^rent'h. adjUJ4ahle; 4\ 8" leach 2 each 

Wfcnch. Allen , , , . . I set 2 sets 

French, comhinalion. Iw'-T, set ot II I %cl } *et* 

Wam-h. pipe. 12" I 2 

Wrench, ntickct j»ct. '/i' jw^uare drive I set 2 

Wrench, ^nkct set, ' drive I 5<ct 2 sci% 

Wrcnth. spark plug, HtK'ket I set 2 %ci% 

Wrench, lurque. ih\0() ft. lb. capacity I 2 
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EiliiipMcnl 

Cat! CdttdciUfcof Magnclx I 

C umproMiMi Iciavr I 

Sroail Fniim? Tachomiicr I 

Sw4vcl B*ijm: Vise 2 

l c%i StiUid r 



I 
I 
I 

6 
X 



FOVIEK MFC fU^ilC^ 



I'oncf Mcchanicj^ Bench, 

I X 24- .V»- 2 

Power McctwnicJi \csl Hcnch, 

ft" X 28" X I 32* high, with Kiunige I 



INUrSTRIAf. C RAFTS 



OtKiipikm QwutiHy 

Awl, ^utnmiihc I 

Awl. %cruicK 2' 2 

Bimc hiyldcr, 6* 2 

C*;irvtng luoU, 100 t*iampt*, asMiricd i^cl 

C*onip4«Mi. Icalhcr I 

C'rcaw!r. edge: No. I. .1, 5 . , I each 

Drive Punch, round: I.V 32*, 9 16* Icuch 

Edgcr: 5 32*, 7 . 12* leach 

I'dger. qutek cut: I 32*. 116*...., I each 

F.mh<ming Wheel C arriage, complete with K wheels I 

liyelcf Hlfer , f 

Fid. 2vr blade I 

Head Knife, 4'/j*x2y«* I 

Knife, skiving y . . , } 



Er|c , . ■ LS"-" 



lacing initfv5*'r • 2 

I cathcf Shcan t^WO" I coth 

MtHlcicr. 4J»M>nmcni of 4 4 

Malki!^ unhide ^ 

Fuiuh. rooKinjE. H" } 

Kivctcf: 5 l^^ ^ S\7 tt^'* 3 each 

Skilc 2 

Snap l';i^tcticr Set I 

Snaa* Marker, 7" I 

SMiufc. t:** X f-* !^ 7- \ r 2 

Slipplcf I 

Swivtfl i'ullcr: V*', t?" blades 3 c;ivh 



.1 .12* Mitj^ic prang 
.1 12* douhfc pn»n^ 
3 32 ihjcc proMi: 
3 32' ti>ur prong 
I single pM»ng 
I douhk' pr*»ng 
t H* three prtMig 

I tour pritng I each 



IMn SlHIAI. C KAJ IS 



for 

,\\tKs{os ii\o\cs I piiir 

i'uping Su\ks 3 

liUr(*;irils 2 

f lies. iUi rniiil. 6"' } 

l iles. riit 6' 2 

I ile>, rat I<r 2 

f trjaiigle. 6" 3 

I Ic^iNlc Shad i arving \oo\. ck'ctric. c<iinpltic y^nU accesvoriev - ^ f 

Mcattng Oven, porta hie I 

Rule. Km-h. f 2 




t!SDrSTttiAL C KAHS 



Tor 

Kitn, clairic. complete wilh Uccl fuse I 

MudtfUag f 4Hil. H\ u*Hwlc^ *ct t>l' 12 | yet 

Moldii \Q 

Spray Oullil j 

WcfilMing tkiard 2 



INDi STRi At C RAFTS 
Umeke% 

fur 

Anisic Steel Suuil, 14* lop, 24* high 6 

CVaf I I /nil. 96' x 4i<' x 2^4', wilh 12' x 12" center riser, 32" high I 

Wofkhcnch. 64*' \ 54' x 2f/4"', .12" h't^K complete with 2 utihty type uses I 



PrAMMII^C; ARKA 

I^bonifary L«tNMm(ory 

Panning f able. 72" x 42* x I y^'. 32* hi^th I j 

C'h;iir^ for Pbnning lahic 6 f, 



ADDiTIOIMAi. EQI IPMKNT 



Dcserif^iiocs 

Aprons, students* 2-1 

fkncb Dujitcf. «* h 

HUckh<)(jird, porublc I 

Book C asc I 

Brooms 6 



tjibofatory 

24 
K 
\ 
I 

6 
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PuKt C ollector Vacuum C'iHnhiiutUfn 

I iliiiii i'ahiiict 

\ irsi \iQ Kit 

Ollav IK*^k 

I ru%h Can 
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APPKNDIX D 

Assistance available Irom the Stale Department ot I'dueation: 

1. CiMisulftve servieefi to schcH>l administrators who are establishing 

new programs or upgrading existing programs 

2. Individual tcaeher eonlerenees to help improve insCruetion 

3. Induiitrial arts equipment and supply lists 

4. ij&ting oi State adopted text and reierenee hooks tor industi iat arts 

5. Mijisissippi Industrial Arts l eaeher Directory 

6. Addre^»se2i i'or industrial arts equipment supply himses 

7. Addresses for teaching aids and materials 

X. Addresses tor tree I6MM films tor industrial arts 
9. Addresses for professional journals 

10. Addresses for publishing companies 

I i. Addresses for curriculum guides from other states 

12. Addresses for safety aids and teaching materials 

IX listing of free loan mater til Is for industrial arts and vt)catit>nal 
education available in the State I>epartmcnt of I duaition 

14, Lists of additional related inform;ition 
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APPENDIX E 




APPENDIX F 



STVOCirt JOt fUM 

Cw«« f«rio4 

O^c StartAd Qmtm CasplcC«d 



IMSTMUCTKMS: l«forc tcarciag any projtcc « Student Jo^ pX«n mu»t b9 
cda|>l«c«d rhTk»d by your invtryctor. 



1. Umm of Project; 

2. K«iMr iMtch of prQjtcc b«low. MOTE - it d«t«il«d dtr«wiii« U 
r«quiradt it shouLl b« Md* os Mpar«t« shMt «ad tfCmpl«d to 
thm Stud«at Job Plaa. 



3. Liat Mcbloaj «ad tocl« required in th* constructioo of the project. 



4. nil to ttM folioviog iUl of KAtcrUU 



Uo, Pet. 


Klod of M«t. 




DMcrif tioa 

































































S. Limt the SC>p« of Proccdura Co follow la couscructioo of th* project. 



a, 
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APPKNDIX C; 

BEST COPY AVAIiABLE 




APPENDIX H 




APPENDIX I 



Frujcwl sheet Mo. - Course: 

SludciU\ Name: Period: 



You will find nuny Ui»es for this project eitHer aii ^ ehitd^ u«hiI with Ktick re»t or m « 
Men MiMil I he completed project oin hcp;iin(cd or khelLMrked; and. ti you wish, dccat^ may he 
added. 

lKrcc1io<i«: Kcad the entire prctject %hect and Kludy the drauinyvMi that you will he familiar 
with ail deiaiU ol cunMruetiitn hcfore Marting to work. I oilow the Mcp>i iM prcnredure care- 
luUy and rcler to the reference* noted with each «tep if youarc n4>t familiar with theopcration. 
\his will %ave you time and will result in a project tor which you can he proud. 



a 



W 



L 



CHiLO'S STEP STOOL 

MAOfMOM^' STOCK 



iii-HrtTTT . .1 i 



/ 



r , / 



i 



R ITOVT 




^p«ci(kaflim%: frnifci ti» he const ruc!fdi>( T uhMcpintMu In J;iHU-iH-d \*ilb -S- l^" ^ H.H. 
Ht»iHl HtfCH** cVwcft wlu'fc ih»rL*d nn drauings l>(mtl K' \ 14 ' huch jttd I ifii\h 4h 
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BEST COPY AVAILABLE 

I ur aia t Vmitk tatol%#i Im tkh firajkcf < <^ nuking thiii pniK^t viui hiivc an (»fVfHHiunify 
to icura ttw ftkfli* liMcti hcU»%> urul lo intfttuw yimr i^kiUib ;inj knowlcUgci^ cooccrain^ 
thihc Hfiih i^hkh you arc already familiar. 

1. KcMd a Morktni; dnii^inii 

2. Mal^r a bill «>l matcriai 

3. C*ant{t4ac Ci>a ol a project 

4. ScUxt %UKk 

S44Marc mock to dimcujUonii 

6, f'filante palicrn hy itrid nwthoJ 

7. Lay out and cut irr^iiuiar UiafK*% 

K. I^y «uil ami drtii fuik.^ and iiiuntcrionk 

V. Sin4HKh murfoiXN with %and|%ipcr 
iU. I aiacn wcnhI u»mg \^(hHi M;a*UH 
II. Apply a imihh 
12 \ppl;^ a dual (opiionaU 

Slrp^ irf Prucrdufc C hvck <Mf caih sfcp as cninplcicd. 

„ I ( omplcic a Siudi'ni Job Plan and ha^c appntv^d Hv instiiKioi 

2 >kxurc maUTwN, check and rccnid *>n Siiidcn* SJuip ( ard 
. ^ V I iiy itui anj cut paiis to lcn>!th aikl nidth <p. 
4 Si^uarc Mdc% uhcrc needed (p. V2) 

5. I niarge pattern h>f hack rcM aiin^ uiid iraee on umid <p. W| 

— 0. ! (H:afe and ^k>re holei^ in and arniv ^p. H)Sf 
- 7. I ay out and eui all irregular shapi's ip. •^T) 

H. C ut dowel rcHi to lengih ip S}) 

— *!^. Sand alt parts ol pri>ieu until ^mmirh ip. 14^^ 

— til A*M?mbk ^fiMft and hack fcsi >4paf;Ueiv n^in^ «*nhJ st rew s ip 110^ 

— If. Apply tinuh as devired (dceal <»piM«iah ip. f4^>) 
— 12. Aswmhie Kaek re^i to Hftwd with sti>\v h<»Its 

— 13. Apply of Uiirkntanship 

— 14. f urn in completed project wiffi Student Job IMan for grading by instruiior 
— 15. ^akc eompleiexf projcei. Student fob Pl;in. and Projeei Shcci home and shim your 
pareni« 

TrMcif HoftmmMp: When y4»u ha\eci>mpkud ifiupMMccl. lest yimf worknuiuhipon ilic 
folfowing points lH'U»re submitting it for a grade 

\. Doc^ the step st4u>l sif s^uarelv on a llai surface^ 
2 I hies the haek rest turn easily',* 

3. Are all parts of the project the same si/c as the dimensions given 
on the drawling' 

4. Is I be finish smooth and tree nf runs? 

5. What lmpr<ivemems would sou nuke m \nut uorknmnship if >4»u shcuild 
make I his same project again? 

RffmrKc; 

Cironcinan. C hris H and t eirer. John H. Ci'cnfr«l Shop Sew >ofk Meto;iw- 
HiM fi<uik 1 nmpany. t^} 
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